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STILL IMAGE SYSTEM directory. The management file comprises a first manage- 
ment file (overall data management file) allocated in the 

TECHNICAL FIELD directory and a second management file (image data man- 
agement file) allocated in each subdirectory. The index file 

The present invention relates to a still image system for ^ comprises a first index file (overaU index file) allocated in 

handling still image data produced by scanning pictures of the directory and a second index file (image index file) 

e.g. a negative film or photograph print or received firom a allocated in the subdirectory. 

camera, video taperecorder, or monitor. As the first index file holds the low resolution image data 

of each subdirectory and the second index file holds all the 

BACKGROUND ART resolution image data of the directory, various groups of 

Common stDl image recording methods are known in "^dex images can be displayed in multiple levels thus 

which still images of objects captured on photographic films Providmg ease, of the management and selecUon of the 

by cameras are developed and processed at a photo labora- image data. • . , . . . 

tory shop to yield photo prints. Thf, mntrnl l er mgans is mmpf to control the playb ack 

, , . . L L-i^u means for nr oducmg on the display means a first screen 

As the photo prmts are mcreasedm number, their holders 15 d isplay of a specific num ber of the lo w resoluii o n lma ge^ta 

or albums become bulky and require a considerable size of r etained in the lirst index tile with reference to the data of the 

storage space. Also, their handling will be troublesome. It fi ^t management file and the ma nagement'dala table\av ed 

has thus been requested to introduce new devices for easy i n^tke *memory^mcans: Also, the controUer directT the 

storage and management of still images of photographic and piaybadc means to produce oq the display means a second 

other recorded pictures. 20 ^^^j^ display of a given number of the low resolution image 

It is an object of the present invention, in view of the data retained in the second index file with reference to the 

above aspect, to provide an image recording apparatus, an data of the second management file and the management 

image recording method, an image playback apparatus, a data table saved in the memory means, 

recording medium, and a management method in the form of -phe first screen display is composed of the specific 

a stiU image system which provides easy storage and man- ^ number of the low resolution image data indicating the 

agement of still image data of photos and other prints. subdirectories leveled lower than the directory. The second 

ni srrn'?! IR F nF thf T>AAFNTTnN ^^^^ ^^P^^^ composed of the given number of the low 

DISCLOSURE OF THE INVENTION resolution image data indicating all the image files in the 

A playback apparatus according to the present inven tion subdirectories, 

i s provided for playing back image aata storea m a recorclin g As described, the multi-level directory structure com- 

medium which has an image file consi sti ng of a pluraUty of prises the directory and subdirectories for holding the image 

high resolution image t iJes containmg In gh Tesolul ioo image data. While the directory includes the first management file, 

da ta and at least oiiemdex nie contaimng a predHermme d the subdirectory holds the second management file to man- 

num ber of low resolution image^ata producecTfirom the hig h age the image file on the subdirectory basis, thus allowing 

r ^olution image data , _a ma nagement file containing man - the image file in each stibdirectory to be played back with 

agement data for displaying the hi^h resolution image files much ease. 

s pecified by their respective low resolution image data, a nd jhe management data required for playing back the image 

a management data table (data U-TOC) containing lo cation file is intensively contained in the management data table. 

ggta lo r identitying the relative recording locationsgr the ^ Therefore, retrieval of the image files on the disk will 

i mage me and the management hie on the recordmg mediu m quickly be conducted by accessing the management file and 

o n tiie basis ot recording units of the recording medium^ In its management data. The number of access actions for 

plrticular, the apparatus comprises: a playback means for retrieving the image file will also be minimized, 

retrieving the image file from the recording mediurn and recording medium includes a first area (file extent 

playing back the image data in the image file; a display area) for storing the image file and the management file, and 

means for displaying images of the image data played back ^ second area (volume management area) for storing the 

by the playback means; and a controller means for retrieving management data table. The management data table com- 

the index file from the recording medium by referring to the p^ses first management blocks (VT. Ml) for controUing the 

management data in the management file and the location second area on the basis of tmits of management block 

data in the management data table and controlling the action differentiated from the recording units, and second manage- 

of tiie playback means so that tiie predetermined number of j^q^^ blocks (DRB) for controlling the location of the image 

the low resolution image data in the retrieved index file is ^rea on the basis of the recording imits for 

displayed on the display means. each directory or subdirectory. The controller means is 

The controller means includes a memory means (RAM) hence allowed to control the playback means for retrieving 

for saving data of the management file and management data the specified high resolution image file through referring to 

table and is arranged responsive to the data of the manage- data of the first and second management blocks, 

ment file and management data table in the memory means As the recording medium is classified into two areas, the 

for directing the playback means to play back the image file. first area for storing the data files including the image and 

Accordingly, the playback apparatus of the present inven- management files, and the second area for storing the 

tion allows the predetermined number of the low resolution so management data table, the image file in the first area will 

image data to be read as in the single index file from the be accessed easily and quickly. 

recording medium and played back as a whole. Hence, the In addition, the controller means is arranged to specify a 

access to and playback of the low resolution image data will second management block indicative of the directory with 

be minimized in time consumption. reference to the data of the first management blocks, and 

The recording means has a multi-level directory structure 65 directs the playback means to retrieve the first index file 

comprising a directory (PIC_MD) and subdirectories through referring to data of the second management block 

(image directories) provided in a lower level than the indicative of the directory. 
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Similarl y, the controUer means is arranged to specify a 
second management block in dicative of the directory wit h 
ref erence to the data !he first management bl ocks, also 
specify a second management block indicative of the spcc i- 
fl&d snbdirectory with reference to data of the secon d 
managem ent block indicative of the directory, and direc ts 
t he playback means to retrieve the second index file in th e 
s ubdirecJnfy through referring to data of, the second man - 
a gement block indicative of the subdirectory. 

The management data in the management file and man- 
agement data table include no bulky data such as the image 
data and will be saved in a memory such as a RAM with no 
difiScully. While the management file and management data 
table are saved temporarily in the memory, the number of 
access actions on the optical disk is minimized and the 
retrieval of the image file will quickly be executed. 

Also provided according to the present is a playbad c 
mefhod ot playing back rniage data stored in a recordi ng 
t nedium. I'he recording medium has an image file consistin g 
of a plurality of high resolution image files contai ning high 
resol ution image data and at least one index nie coHtar^n g 
a predetermined number ofjow resolution_image data p ro- 
d uced from the high resolution image data, a maoagement 
file containing management data tor ai spiayfflgnlieTiig h 
re solution image files specified by"lfiei r respective low 
r esolution image data, and a management data table co n- 
•"t gning location data for identifying the relativ e recording 
l ocations o f Uie image file and the managemenffiirooT he 
rec5fgijag~medium on the basis of recording units of t he 
recording medium. The method of the present mveotion 
com prises the steps ot: (a) retrieving the index GJe tfbm the 
recording medium through referring to the management data 
of the management file and the location data of the man- 
agement data table; and (b) playing back the index file 
retrieved at the step (a) so that the predetermined number of 
the low resolution image data in the index file is displayed 
on the display means. _^ 

The playback method of the present invention further 
comprises a step of saving the data of the management file 
and management data table in a memory means other than 
the recording medium so that in the step (b), the index file 
is played back by means of the data of the management file 
and management data table saved in the memory. 

The playback method allows the predetermined number 
of the low resolution image data to be read as in the single 
index file from the recording medium and played back as a 
whole. Hence, the access to and playback of the low 
resolution image data will be minimized in time consump- 
tion. 

The playback method of the present invention is charac- 
terized in that the recording means has a multi-level direc- 
tory structure comprising a directory and subdirectories 
provided in a lower level than the directory, the management 
file comprises a first management file allocated in the 
directory and a second management file allocated in each 
subdirectory, and the index file comprises a first index file 
allocated in the directory and a second index file allocated in 
the subdirectory. 

As the first index file holds the low resolution image data 
of each subdirectory and the second index file holds all the 
low resolution image data of the directory, various groups of 
index images can be displayed in multiple levels thus 
providing ease of the management and selection of the 
image data. 

In the playback method, the step (b) includes: producing 
on the display means a first screen display of a specific 
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number of the low resolution image data retained in the first 
index file, with reference to the data of the first management 
file and the management data table saved in the memory 
means, and producing on the display means a second screen 
5 display of a given number of the low resolution image data 
retained in the second index file, with reference to the data 
of the second management file and the management data 
table saved in the memory means. 

The first screen display is composed of the specific 
number of the low resolution image data indicating the 
subdirectories leveled lower than the directory. The second 
screen display is composed of the given number of the low 
resolution image data indicating all the image files in the 
subdirectories. 

As described, the multi-level directory structure com- 
prises the directory and subdirectories for holding the image 
data. While the directory includes the first management file, 
the subdirectory holds the second management file to man- 
age the image file on the subdirectory basis, thus allowing 
the image file in each subdirectory to be played back with 

20 much ease. 

The management data required for playing back the image 
file is intensively contained in the management data table. 
Therefore, retrieval of the image files on the disk will 
quickly be conducted by accessing the management file and 

25 its management data. The number of access actions for 
retrieving the image file will also be minimized. 

The recording medium includes a first area for storing the 
image file and the management file and a second area for 
storing the management data table. The management data 

30 table comprises first management blocks for controUing the 
second area on the basis of units of management block 
differentiated from the recording units, and second manage- 
ment blocks for controlling the location of the image file in 
the first area on the basis of the recording units for each 

35 directory or subdirectory. The playback method further 
comprises a step (e) of retrieving the high resolution image 
file specified at the step (d) through referring to data of the 
first and second management blocks. 
In the playback method, a second management block 

40 indicative of the directory is specified with reference to the 
data of the first management blocks, and as in the step (a), 
retrieving the first index file through referring to data of the 
second management block indicative of the directory. 
Also, the playback method further comprises: specifying 

45 a second management block indicative of the directory with 
reference to the data of the first management blocks; and 
specifying a second management block indicative of the 
subdnectory specified at the step (c) with reference to data 
of the second management block indicative of the directory, 

50 and as in the step (a), retrieving the second index file in the 
subdirectory specified at the step (d) through referring to 
data of the second management block indicative of the 
subdirectory. 

The management data in the management file and man- 
agement data table include no bulky data such as the image 
data and will be saved in a memory such as a RAM with no 
difficulty. While the management file and management data 
table are saved temporarily in the memory, the number of 
access actions on the optical disk is minimized and the 
^° retrieval of the image file will quickly be executed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a block diagram of a still image recording/ 
playback system for use with the image recording apparatus, 
65 image recording method, image playback method, recording 
medium, and management method according to the present 
invendon; 
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FIG. 2 is a block diagram of a scanoer provided in the still FIG. 31 is a diagram explaining an image data file in the 

image recording/playback system; multi-level directory structure; 

FIG. 3 is a block diagram of a printer provided in the still FIG. 32(fl), FIG, 32(^) are a diagram explaining an overall 

image recording/playback system; index file in the miilti-level directory structure; 

FIG. 4 is a block diagram of an image processor block ^ FIG. 33(a), FIG. 33(b) are a diagram explaining an image 

provided in the still image recording/playback system; index file in the multi-level directory structure; 

RG. 5 is a block diagram of a decimation/compression/ FIG. 34(fl)-FIG. 34(b) arc a diagram explaining a print 

expansion block provided in the still image recording/ data file in the multi-level directory structure; 

playback system; PIQ 35 is g chart explaining a first half of the 

FIG. 6 is a block diagram of a storage provided in the still recording action of the still image recording/playback sys- 

image recording/playback system; tem; 

FIG. 7 is a block diagram of a video input provided in the piQ 35 is a flow chart explaining a second half of the 

still image recording/playback system; recording action of the still image recording/playback sys- 

FIG. 8 is an exterior view of an operating module pro- 15 tem; 

vided in the still image recording/playback system; pjQ 37 jg a flow chart explaining actions of recording the 

FIG. 9 is a flow chart explaining a first recording action diflferent resolution levels of the image data in the still image 

of the still image recording/playback system; recording/playback system; 

FIG. 10 is a flow chart explaining a second recording pjo. 38 is a flow chart explaining a playback action of the 

action of the still image recording/playback system; 20 jmagp recording/playback system; 

FIG. 11 is a schematic diagram showing recording areas ^iq 39 is a diagram showing a. first index display 

for image data of different resolution levels specified on an produced in the stiU image recording/playback system; 

optical disk by the second recording action; pj^. ^ diagram showing a second index display 

FIG. 12 is a flow chart explaining a third recording action ^ produced in the still image recording/playback system; 

of the still image recording/playback system; ^ ^^^^ ^^^^^ ^ ^^^^ -^^^^ ^p^^y 

HG. 13(fl), FIG. 13(fc) FIG. 13(c) are a diagram explam- produced in the still image recording/playback system; 

ing a data structure of the image data stored on the opUcal ^ ^ ^^^^^ ^^^^^^ ^ ^^^^^ ^^^^ ^p^^^ 

_ . , . produced in the stiU image recording/playback system; 

FIG. 14(a), FIG. 14(6), FIG. 14(c) are a diagram explam- 30 ^^^^ • 1 • - I . ^u w 
riKj. x^u^, '-^ W^. V ^ 6 F ju pjQ 43 a diagram explaimng a first album searching 

mg a management block m a data U-TOC; ^. - • j- / 1 u 1 

^ ... , . . . r action of the stiU image recording/playback system; 

FIG. 15 is a diagram explaimng a sector structure of a ^.^^ • 1 ■ • j iu u- 

. d * t • FIG. 44 is a diagram explammg a second album searching 

"^^^^ ^ T^^^ 1 * • . . r action of the slifl image recording/playback system; 

HG. 16 is a diagram explaimng a sector structure of a ^ ° ^ c . - • 

.r..r^ uii Jl^' f ^ pjQ 45 j5 a chart explaming an action of retrieving 

volume space oil map; , . j x • .-n • _j* / 1 1 

^ J- I - • a speafied image data in the still image recording/playback 

FIG. 17(a), FIG. 17(6) are a diagram explammg an ^ . ^ ^ ^ 

arrangement of allocation blocks; « , ^ . . r j-*- 

^o-j- 4*^ f FIG. 46 IS a flow chart explammg an action of editmg the 

FIG. 18 is a diagram explammg a sector structure of a . ^ . . • j- / 1 i_ 1 * 

jTivj. xo a Y^a^ai" B unage data m the stiU image recording/playback system; 

management table; ^ . , . . ^ ^ ,r r 

HG. 19(a)-nG. 19(A) are a diagram explaining aUoca- ^ f ^ ^ ^""^ chart explaamng a first half of aii acUoo 

tion of data in the management table; °f "^"'^ ^ "^^^ "^'^'^ 

„^ ^« . J. ... . * ^ f recordmg/playback system; 

FIG. 20 is a diagram explammg a sector structure of a 7o . ^ \ ^ 1 • • ^ ir r 

directory-dedicated directory record block; ^1^. 48 is a flow chart explaimng a second ha^ of the 

. J. 1 . . . . *, jr action of producmg the overall index file in the stifl image 

^-"^T"^ ^""^aTV ' recording^playback system; 

file-dedicated directory record block; „ ^ Zi. „ , , . . ... r 

. J. , . . FIG. 49 is a flow chart explaining a prmtmg action of the 

FIG. 22 is a diagram explammg a sector structure of an .„ . j_t i_ 1 * j 

^ 7,1 ^ ^ still image recordmg/playback system; and 

extent record block; « . 1 - - ^ ^ c 

. , . . n- 1 I J- * FIG. 50 IS a flow chart explaimng a subroutine of the 

FIG. 23 is a diagram explammg a multi-level directory • +* f i- & 
structure for management of the image data of different so pnnimg action, 

resolution levels in the still image recording/playback sys- BEST MODE FOR CARRYING OUT THE 

tem; INVENTION 

FIG. 24 is a diagram explaining DRB and ERB allocated . . . r • j- * 

i xvj. * . , 1 ^ The best modes of an image recording apparatus, an 

m the management block; recording method, an image playback method, a 

HG. 25 is a diagram showing a structure of the ERB according medium, and a control method according to the 

allocated m the management block; ^^^^ invention will be described in details referring to the 

FIG. 26 is a diagram explaimng a format table in the accompanying drawings, 

multi-level directory structure; -j^g image recording apparatus, image recording method, 

HG. 27 is a diagram explaining an image parameter table ^^^^ playback method, recording medium, and control 

in the multi-level directory structure; method according to the present invention are appflcable in 

FIG. 28(a), FIG. 2S(b) are a diagram explaming an overall a combination to a still-image recording/playback system 

data management file in the multi-level directory structure; shown in FIG. 1. 

FIG. 29(a), FIG. 29(b) are a diagram explaining an image 1. Structure of the Still-image Recording/Playback System 
data management file in the multi-level directory structure; 65 The still-image recording/playback system comprises a 

FIG. 30(a), FIG. 30(b) are a diagram explaining a print scanner 1 for reading data of an image from a photographic 

data management file in the multi-level directory structure; film or print, a printer 2 for printing a still image reproduced 
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from the image data scaoned or saved in the still-image Each of the three color frame memories consists of two 

recording/playback system, and an image processor block 3 depthwisely arranged layers of 4 DRAMs (dynamic RAMs), 

for producing a high resolution image data for printing, a each layer having a storage area of theoretically 1024 

medium resolution image data for displaying on a monitor, pixelsxl024 pixelsx4 bits for saving 4 megabits in total, and 

and a low resolution image data for index display from the 5 thus can hold 2048x2048x8 bits in 8 DRAMs. The frame 

image data scanned with the still-image recording/playback memory 11 is composed of the three color frame memories, 

system. The image processor block 3 is connected to a video g^ch saving 2048x2048x8 bits, placed one over the other in 

input 8 for loading image data from other video devices ^ ^^^^j. ^ g q ^ has a storage size of 

including a video taperecorder and a video camera, and to a 2048x2048x24 bits 

monitor 9 for display of a still image reproduced from the structure of the Dedmation/Comprcssion/ExpansioD 

image data processed by the miage processor block 3. Block 

Tie stm-imagerecording/pla5*ack system al«^ decimation/comprcssion/expansion block 4 

decmation^compiession/e^imsi^^^^^ ^ ^^^^ 4^ ^^^^^ ^ 

the miage data loaded to the stiLL-unage recording/playbacK - i/r^rr^ -i • u-l 

system to decimation, compression, and expansion ^us Ime 7, a buffer 4^ temporanly ^ving a hi^ 

processes, a storage 5 for saving and retrieving the image 15 resolution miage data fed through the mterface 4a, a Ya 

data of different resolution levels on an optical disk decunatmg circuit 4c for rcducmg the high resolution unagc 

(optomagnetic recording disk) provided as a recording data from the buffer 4b to Ya to yield a medium resolution 

medium in the still-image recording/playback system, and a image data, and a memory 4d for temporarily saving the 

system controller 6 for controlling the entire operation of the medium resolution image data from the Ya decimating circuit 

still-image recording/playback system. The system control- 20 4c. The block 4 also includes a Veo decimating circuit 4e for 

ler 6, which will be described later in more details, has a reducing the medium resolution image data from the 

random access memory (RAM) 6a for temporarily saving memory 4d to V6o to yield a low resolution image data, and 

the image data from the optical disk before storing again in a selector 4/ for selecting and transmitting one of the high 

a sequence for playback on the optical disk. The system resolution image data from the buffer 4b, the medium 

controller 6 is connected to an operating module 10 for 25 resolution image data from the Va decimating circuit 4c, and 

demanding capture, recording, playback, and printing of the the low resolution image data from the V&o decimating 

image data. circuit 4e. It further includes a raster-to-block converter 

In the still-image recording/playback system, the scanner circuit 4g for dividing the image data of each resolution level 

1, printer 2, image processor block 3, decimation/ to from the selector 4/into blocks of a given pixel length for 

compression/expansion block 4, storage 5, and system con- 30 ease of compression, a compression/expansion circuit 4h for 

troller 6 are connected to each other by a bus line 7. fixed-length encoding blocks of the image data from the 

1-1 Structure of the Scanner raster-to-block converter circuit 4g, and a decimation/ 

Hie scanner 1 comprises, as shown in FIG. 2, a CCD compression/expansion controller 4i for controlling 

image sensor la for reading a still image of a photographic decimating, compressing, and expanding actions in the 

negative, positive, or print, an A/D converter lb for con- 35 decimation/ compression/expansion block 4. 

verting an analog signal of the still image from the CCD 1-5 Structure of the Storage 

image sensor la to a digital form of image data, a correcting The storage 5 comprises, as shown in RG. 6, an interface 

device Ic for subjecting the digital image data from the A/D Sa connected to the bus line 7, an EFM circuit Sb for 

converter to correcting process such as shading or color subjecting the image data of each resolution level from the 

masking correction, and an interface Irf connected to the bus 40 decimation/compression/expansion block 4 to eight-lo- 

line 7. fourteen modulation, a disk recording/playback device 5c 

1-2 Slruaure of the Printer for recording and reproducing the image data of the EFM 

The printer 2 comprises, as shown in FIG. 3, an interface circuit Sb on an optical disk 20, and a storage controller Sd 

2a connected to the bus line 7, a data converter circuit 2b for for controUing the entire operation of the storage 5. 

converting the image data to an appropriate form for 45 1-6 Structure of the Video Input 

printing, and a thermal head 2c responsive to the image data The video input 8 comprises, as shown in FIG. 7, an input 

from the data converter circuit 2b for reproducing a still termmal Sa for receiving a composite video signal, an input 

image print on a printing paper 2d. termmal Sb for receiving two, Y (luminance) and C 

1-3 Structure of the Image Processor Block (chroma), different format video signals, an input terminal 

The image processor block 3 comprises a frame memory 50 8c for receiving three, R, G, and B, color format video 

11 composed of a main memory 11a for temporarily saving signals, a video processor Sd for converting the video signal 

an image data loaded to the still-image recording/playback of different formats loaded through their respective input 

system and a video memory 11* for temporarily saving an terminals Sa to 8c to a mode suited for the still-image 

image data fed from the scanner 1 or video input 8, and an recording/playback system, and an A/D converter Se for 

image processor circuit 12 for subjecting the image data 55 converting the video signal of analog mode from the video 

from the main memory 11a to image processing such as processor Sd to sl digital form of image data, 

enlargement or reduction. The image processor block 3 also 1-7 Structure of the Operating Module 

includes a memory controller 13 for controlling the frame The operating module 10 is illustrated at its exterior in 

memory 11, an image processor controller 14 for controlling FIG. 8 where its front panel has a disk insertion opening 30 

the image processing of the image processor circuit 12, and 60 and a display 26 wiih a liquid crystal readout. Hie operating 

an interface 15 connected to the bus line 7. module 10 also includes a power key 31 for energizing a 

The frame inemory 11 incorporates an R frame memory main power supply in the storage 5, an eject key 32 for 

for writing and reading a red (R) color component of the demanding unloading of an optical disk 20 through the disk 

image data, a G frame memory for writing and reading a insertion opening 30, and an album key 33 for selecting 

green (G) color component of the image data, and a B frame 65 albums in the disk 20. 

memory for writing and reading a blue (B) color component There are further provided in the operating module 10 a 

of the image data, disk key 34 for instructing display of a disk name, an album 
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name, and so on, an image key 35 for oommanding display video input S) for the image data and also, designated the 

of an image name, a keyword, a recording date, etc, a clock storage 5 as an output station. This allows the system 

key 36 for commanding display of current date, time of day, controller 6 to actuate the scanner 1 or video input 8. 

etc, and an auto-play key 37 for giving a command of 2-1 Description of Action of the Scanner 

auto-play action to automatically play bade the image data 5 The scanner 1 is arranged for scaiming image data from 

in each album in a sequence of records or a desired order. both reflective and transparent originals. More specifically, 

There arc in the operating module 10 a series of index the scanner 1 is capable of scanning, for example, E, L, and 

keys: a first index key 38a for demanding first index display A6 size prints of the reflective original, and directly 35 mm 

to indicate a full set of, for example, 25 images of the desired and Broni size negatives of the transparent origiDal. 

album on one screen display, a second index key 3Hb for lo The scanner 1 starts scanning with its CCD line sensor la 

demanding second index display to indicate a first one of the shown in FIG. 2 when an original, e.g. a photo, has been 

images of the album on one screen display, a third index key placed on its scanning table. Hie CCD line sensor la scans 

38c for demanding third index display to indicate some of the original and converts its image into a video signal which 

the images of the album starting fi-om the first one to a is then transmitted to the A/D converter lb. The AID 

predetermined number on one screen display, and a fourth 15 converter lb digitalizcs the video signal of the CCD line 

index key 3Sd for demanding fourth index display to indi- sensor la yielding an image data. The image data is trans- 

cate on one screen display a given number of the images of ferred to the correction system Ic where it is subjected to 

the album selected every several images. correction process for shifting, for example, a 35-mm size to 

The operating module 10 includes a first album search key an array of 1200 pixels in vertical by 1700 pixels in 

56 for commanding a first album search display action to 20 horizontal. 

display the first image of each album for allowing searching The scanner 1 produces 1298 by 975 to 1875 pixels, 1050 

of a desired album, a second alb™ search key 57 for by 1450 pixels, 1120 by 1575 pixels, and 1325 by 1825 

commanding a second album search display action to dis- pixels from a Broni size, an E size, L size, and A6 size of 

play a given number, from the first to the given number, of images respectively and delivers them as the image data, 

images in each albimi for allowing searching of a desired 25 2-2 Description of Action of the Video Input 

album, a return key 39 for demanding playback of an image As shown in FIG. 7, the video input 8 is arranged to 

that precedes the current image, a forward key 40 for receive three different format signals from e.g. a video 

demanding playback of an image that follows the current taperecorder: composite video signals, Y/C separate video 

image, a playback key 41 for commanding playback of an signals (for luminance and chrominance), and R, B, and G 

image, and a stop key 42 for demanding stop of recording or 30 color component video signals. The video signals are fed 

playback. through their respective input terminals Sa, 86, and 8c to the 

Further provided in the operating module 10 are a pause video processor Sd, 

key 43 for pausing the auto-play action, a record key 44 for The video processor Sd converts the video signal of each 

commanding recording of a target image, a REC indicator format to a matrix of pixels, 480x640, which is then trans- 

45 for illuminating during the recording, an edit indicator 46 35 mitted to the A/D converter 8^. The A/D converter He 

for iEuminating during editing mode, and a move key 47 digitalizes the video signal of pixels to yield an image data 

used for moving a particular image to a desired location in of the format which is released fi-om the output terminal 8/. 

either the current or another album. 2-3 Description of Action of the Image Processor Block 

Still further provided in the operating module 10 are an The image data produced in the scanner 1 or video input 

erase key 48 for commanding erasing of a recorded image, 40 2 is a high resolution image data comprising, for example, 

an enter key 49 for demanding entry of a desired key to be 1024 pixels in vertical by 1536 pixels in horizontal and 

moved to a target location in the same album or to another supphed through the input terminal 18 to the video memory 

album by means of the move key 47, a ten-key pad 50 for Hb of the frame memory 3. 

entry of numerals or letters, and a clear key 51 for com- Upon the high resolution image data being received by the 

manding erasing of a numeral or letter entered through the 45 video memory Hi), the memory controller 13 carries out 

ten-key pad 50. write and read control actions for temporarily saving and 

As Uie prescribed keys 31 to 51 are to be manipulated at reading the image data on the video memory lib. The high 

high frequency, they all are externally disposed on the fix)nt resolution image data when read out is transferred through 

panel of the operating module 10. the data line 17, interface 15, bus line 7, and data line 16 to 

The operating module 10 also has a search key 52 for 50 the decimation/compression/expansion block 4 and also, 

commanding searching of a desired image, a write key 53 imparted to the main memory Ha, The memory controller 

for demanding recording of attribute data including an 13 performs a write control action on the main memory 11a 

album name and an image name, four, up, down, left, and for temporarily saving the high resolution image data 

right, scroll keys 54 for access to a desired character, and an received. 

EXEC key 55 for executing recording of the character 55 After the high resolution image data is saved in the main 

specified with the up, down, left, and right keys 54. memory 11a, the image processing controller 14 directs the 

TTie above keys 52 to 55 are provided for particular use, image processor circuit 12 and the memory controller 13 to 

e.g. saving an album name and an image name, and sub- shift the high resolution image data lo a medium resolution 

slantiaUy protected with a front cover which may be opened image data of e.g. 480x640 pixels for display on the monitor, 

when action of the keys is requested. 60 In response, the memory controller 13 carries out a read 

2.Summary of Recording Action control action for reading the high resolution image data 

A first recording action of the still-image recording/ from the main memory lla and transmits it to the imagp 

playback system having the foregoing structure will now be processor circuit 12. The image processor circuit 12 then 

explained. converts the high resolution image data to the medium 

The action of recording an image data on the optical disk 65 resolution image data which is transferred through the data 

20 in the storage 5 starts with a user operating the operating line 16, interface 15, bus line 7, and data line 17 to the video 

module 10 to specify an input station (the scanner 1 or the memory lib. Upon the medium resolution image data being 
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received by the video memory life, the memory controller ler 4i performs a selection control action on the selector 4/ 

13 carries out write and read control actions for temporarily for delivering the high resolution image data, the medium 

saving and reading the image data on the video memory 116. resolution image data, and the low resolution image data in 

As the result, the medium resolution image data is retrieved this order. The image data of different resolution levels are 

from the video memory 116 and transferred through the 5 transmitted to the raster-to-block converter circuit 4g. 

output terminal 19 to the monitor 9 shown in FIG. 1. The raster-to-block converter circuit 4g divides the image 

The medium resolution image data supplied to the moni- data into blocks, e.g. a block of 8x8 pixels, which are units 

tor 6 is an analog video signal with a medium resolution for compression encoding and transfers them to the 

processed by the D/A converter for display. The image data compression/expansion circuit 4h. 

loaded through the scanner 1 or video input 8 is now lo As the image data is grouped by the raster-to-block circuit 

displayed on the monitor 9. 4g into the 8x8 blocks, its low resolution level is based on 

When image processing such as enlargement or reduction 60x80 pixels of an image size. The 60x80 pixel size of the 

of the image data loaded through the scaimer 1 or video low resolution image data is not divided by 8 in its vertical 

input 8 is requested by the action of the operating module 10, direction and thus unfavorable to be subjected to grouping 

the image processor controller 14 shown in FIG. 4 directs 15 into the 8x8 blocks. For compensation, the raster-to-block 

the image processor circuit 12 to subject the image data read converter circuit 4g adds a dummy data of 4x80 pixels to an 

from the main memory lla to the image processing. The upper or lower region of the low resolution image data for 

image data subjected to the image processing in the image converting 60x80 to 64x80 of the pixel size. Since the 64x80 

processor circuit 12 is then transmitted to the monitor 9. pixels of the low resolution data can clearly be divided in the 

Accordingly, the processed image data from the image 20 vertical direction by 8, they are grouped into 8 blocks by 10 

processor circuit 12 is displayed on the monitor 9, Also, the blocks which are then transmitted to the compression/ 

image processor controller 14 sends details (image process- expansion circuit 4h. The dummy data is removed during 

ing information) of the image processing to which the image display of the indexing data and its resultant image (e.g. a 

data has been subjected through the interface 15 and bus line black or white image) will never be displayed in addition to 

7 to the decimatiop/compression/expansion block 4. 25 the index image. 

2-4 Description of Action of the Decimation/Compression/ The compression/expansion circuit 4h comprises a dis- 

Expansion Block crete cosine transform (DCT) circuit, a quantizing circuit, 

It is then examined by the user whether the image data in and a fixed length encoding circuit. The image data of each 

processing is a desired one or not through viewing its resolution level is first fed to the DCT circuit, 

representation displayed on the monitor 9. When it is judged 30 The DCT circuit operates an orthogonal transformation of 

right, recording of the image data displayed on the monitor the image data of each resolution level in which data is 

9 is conducted by hitting the record key 44 of the operating converted an the frequency axis to produce DCT coefi&- 

module 10 shown in FIG. 8, cients. After subjected to the orthogonal transformation, the 

The system controller 6 shown in FIG. 1 is responsive to image is transferred to the quantizing circuit, 

the actuation of the record key 44 for examining if the data 35 In the quantizing circuit, the image data of each resolution 

or image processing information is available. If the image level is quantized with a given quantizing coefficient deter- 

processing information is available, it is transmitted through mined by the system controller 6 and transferred to the fixed 

the bus line 7 and interface 4a to the decimation/ length encoding circuit 

compression/expansion controller 4i of the decimation/ The fixed length encoding circuit subjects the image data 

compression/expansion block 4 shown in FIG. 5. 40 of each resolution level quantized by the quantizing drcuit 

The decimation/compression/expansion controller 4i to a fixed length encoding with the DCT coefficients and 

actuates the interface 4a for saving the image processing feeds back its resultant fixed length coded data to the 

information temporarily and retrieving the high resolution decimation/conapression/expansion controller 4i. The 

image data. The high resolution image data is then fed to the decimation/compression/expansion controller 4i is respon- 

interface 4fl of the decimation/compression/expansion block 45 sive to the fixed length coded data for calculating an 

4 and saved in the buffer 4b temporarily. The decimation/ optimum quantizing coefficient suited for quantizing the 

compression/expansion controller 4i carries out a read con- image data in the quantizing circuit. Using the optimum 

trol action over the buffer 4b for transmitting the high quantizing coefficient received from the decimation/ 

resolution image data, for example, line by line to both the compression/expansion controller 4/, the quantizing circuit 

V* decimation circuit 4c and the selector 4/. 50 repeats the quantizing of the image data and transmits its 

The Vi decimation circuit 4c decimates pixels of the high resultant data to the fixed length encoding circuit where the 

resolution image data to V* yielding a medium resolution image data of eacdi resolution level is fixed length encoded 

image data of 480x640 pixels which is then transferred to to a string of fixed length codes. 

the memory 4d. Upon the medium resolution image data In other words, the foregoing compression encoding 

being received by the memory 4d, the decimation/ 55 process converts the image data of the medi\im resolution to 

compression/expansion controller 4i performs a read control a fixed length code form based on two clusters, one cluster 

action on the memory 4d for retrieving the medium resohi- being considered as a unit for recording, the image data of 

tion image data. Hie medium resolution image data retrieved the high resolution to a fixed length code form based on 

from the memory 4d is transmitted to both the Veo decima- eight clusters, and the image data of the low resolution to a 

tion circuit 4e and the selector 4/ 60 fixed length code form based on Vis the cluster. The fixed 

The Veo decimation circuit 4e decimates pixels of the length code form of the image data of each resolution level 

medium resolution image data from the memory 4(i to VJio is then transmitted through the interface 4a and the bus line 

yielding a low resolution image data of 60x80 pixels (for 7 to the storage 5 shown in FIG. 6. When the image data is 

indexing) which is also transferred to the selector 4/ accompanied with its image processing information, the 

The selector 4/ is controlled by the decimation/ 65 decimation/compression/expansion controller 4i transfers 

compressiori/expansion controller 4i for selection. More the image processing information as well as the image data 

particularly, the decimation/compression/expansion control- to the storage 5. 
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2-5 Description of Action of the Storage At Step S4, the system controller 6 allows the decimation/ 

The image data of each resolution level along with its compression/expansion controller 4i to determine an area 

processing information from the decimation/compression/ size (1024x1536 pixels of the 8 clusters) for the high 

expansion block 4 are supplied to the interface 5a shown in resolution image data to be recorded. This is followed by 

FIG. 6. Upon the image data of each resolution level and its 5 step S5. 

processing information being received by the interface 5a, p^i g^cp S5, the system controller 6 produces a search 

the storage controller 5d activates the interface 5a for command for searching a recording area required for storing 

loading the image data of each resolution level and its g dusters of the high resolution image data and transmits it 

processing information in the storage 5 The data of each ^ controller 5d of the storage 5. In response to 

resolution level and its processing information loaded ^j^^ ^^^^^ command, the storage controller 5d directs the 

tough the interface 5a to the storage 5 are then fed to the recording/playback device 5c to search an available 

EFM circuit 56. Upon the miage data of each ^sok^^^^^ f ? > ^ g ^^^^^^^ ^^^^ ^^^^^^^^ 

level and its processing information being received by the . ^. ^ * * n it j • 1 

EFM circuit 56, the storage controUer Sd activates the EFM ^^f.^ ^ P^^^' ^he sys em controller 6 sends a signal 

ciraiit 56 for EFM (cight-to-fourteen) modulating the fixed- indicative of the presence to the decmiaUon/compression/ 

length code form of the image data of each resolution level 15 expansion circuit 4t, If the available recording area is not 

and its processing information. Tlie EFM modulated image present, the system controller 6 sends a signal indicative of 

data of each resolution level and processing information are the absence to the decimation/compiession/expansion cir- 

transferred to the disk recording/playback device 5c. Upon cuit 4t. Step 86 then follows. 

the image data of each resolution level and its processing At Step 86, it is examined by the system controller 6 in 

information being received by the disk recording/playback 20 response to the signal from the storage controller Sd whether 

device 5c, the storage controller Sd activates the disk the area of saving 8 clusters is present or not on the optical 

recording/playback device 5c for recording the image data disk 20. If not, the procedure shown in FIG. 9 is terminated, 

of each resolution level and its processing information on to When it is judged yes, the procedure advances to Step 87. As 

the optical disk 20. As the result, the image data of each the procedure of FIG. 9 ends up with the available recording 

resolution level and its processing information are stored on 25 area being not found, the storage controller Sd produces a 

the optical disk 20. signal indicative of the absence of the recording area and 

More specifically, the optical disk 20 may be an opto- feeds it to the system controller 6 which in turn directs the 

magnetic disk of 64 mm in diameter having a recording area display 26 of the operating module 10 to indicate a message, 

for saving 200 frames of the image data of each resolution e.g. "There is no area for storing the data." This allows the 

level. It is assumed that one album consists of 50 frames out 30 user to conduct a proper action of replacing the optical di^ 

of the 200 image data and the disk 20 holds four albums of 20 to a new one or the like. 

the image data. This allows the user to select a desired album At Step S7, the system controller 6 causes the storage 

for recording by controlling the operating module 10 in case controDer Sd to load the high resolution image data to the 

of recording the image data. Accordingly, the system con- disk recording/playback device 5c. The storage controller Sd 

troUer 6 directs the storage controller Sd to activate the disk 35 then directs the disk recording/playback device 5c to record 

recording/playback device 5c for recording the different the high resolution image data as a high resolution image file 

resolution levels of the image data in a sequence of the on the optical disk 20. This is followed by Step S8, 

loading to the storage 5 on the album area selected by the At Step 88, the system controller 6 directs the decimation/ 

user. compression/expansion controller 4i to examine whether or 

At the time, the image data of the low resolution level is 40 not the image data of all the three, high, medium, and low, 

stored as mdex files for displaying a desired group of images different resolution levels have been recorded. When it is 

in one single screen. The image data of the medium reso- judged yes, the procedure is terminated. If not, the procedure 

lution level is stored as medium resolution image files which goes to Step S9. 

are displayed on one-image-in-one-screen basis. The image By now, the high resolution image data only has been 

data of the high resolution level is stored as high resolution 45 recorded allowing Step S8 to judge not, and the procedure 

image files for printing the image data on printing sheets. moves to Step S9. 

3. Description of First Recording Procedure At Step 89, the system controller 6 directs the decimation/ 

The recording action will be explained in more details as compression/expansion controller 4i to activate the selector 

is separated into three sections, first to third. The first 4/ for selecting the medium resolution image data. Then, the 

recording procedure is illustrated in a flowchart of FIG. 9, so procedure goes back to Step 82. 

As shown in the flowchart of FIG. 9, the procedure starU At Step S2, the system controller 6 allows the decimation/ 
with the system controller 6 detecting a command of record- compression/expansion controller 4i to calculate a quantiz- 
ing the imaged data given by the user and goes to Step SI. ing coefficient for fixed length encoding to a two-cluster 

At Step SI, the system controller 6 directs the decimation/ code form. This is followed by Step S3 where the image data 

compression/expansion controller 4i to activate the selector 55 is subjected to the fixed length encoding with the quantizing 

4/ for selecting the high resolution image data. The proce- coefficient determined at Step S2 to yield a two-cluster fixed 

dure then moves to Step 82. length code form of the medium resolution image data. 

At Step 82, the system controller 6 allows the decimation/ Then, at Steps 84 to S7, an available recording area is 

compression/expansion controller 4/ to calculate and impart searched and used for recording the two-cluster medium 

a quantizing coefficient to the compression/expansion circuit 60 resolution image data. 

4A for quantization. This is followed by Step S3. The recording of the image data of both the high and 

At Step S3, the system controller 6 directs the decimation/ medium resolution levels is now completed. As it is judged 

compression/expansion controller 4i to activate the not at Step S8, the procedure moves to Step 89. 

compression/expansion circuit 4h for fixed length encoding At Step 89, the system controller 6 again directs the 

the high resolution image data to yield a fixed length code 65 decimation/compression/expansion controller 4i to activate 

form of which unit length equals to 8 clusters. The procedure the selector 4/ for selecting the low resolution image data, 

then advances to Step 84. Then, the procedure goes back to Step 82. 
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At Step S2, the system controller 6 albws the decimation/ The second recording procedure is shown in a flowchart 
compression/expansion controller 4i to calculate a quantiz- of FIG. 10 which starts with the system controller 6 receiv- 
ing oocflScient for fixed length encoding to a Vis-cluster code ing a command of recording image data from the user. The 
form. This is followed by Step S3 where the image data is procedure then proceeds to Step S12. It is assumed that the 
subjected to the fixed length encoding with the quantizing 5 entire recording area of the optica] disk 20 equals to 2200 
coefficient determined at Step S2 to yield a Vis -cluster fixed clusters. At Step S12, the system controller 6 direcU the 
length code form of the low resolution image data. Then, at storage controller Sd to divide the recording area of the 
Steps S4 to S7, an available recording area is searched and optical disk 20 into three segments, from inner side to outer, 
used for recording the Vis-cluster low resolution image data. a low resolution image data recording area lA for 32 

Now, the recording of the image data of all the high, clusters, a medium resolution image data recording area MA 

medium, and low resolution levels is completed. As it is for 200 clusters, and a high resolution image data recording 

judged yes at Step S8, the procedure ends up. area PA for 1800 clusters, as shown in FIG. 11. After the 

As the medium and low resolution image data are pro- three recording areas lA, MA, and EA are confirmed, the 

duced from the high resolution image data saved in the procedure goes to Step S13. From now on, the storage 

frame memory 11, the different resolution levels of the controller Sd controls the action of the disk recording/ 

image data are recorded on the optical disk 20. For playback, playback device 5c with respect to the three recording areas 

a desired resolution level of the image data suited for the lA, MA, and PA. 

application can be selected and reproduced. At Step S13, the system controller 6 directs the 

In case that the high resolution image data is only decimation/compression/expansion controller 4i to activate 

recorded on the optical disk 20, it contains too many the selector 4/ for selecting the high resolution image data, 

amounts of data to be displayed on the monitor and has to 20 This is followed by Step S14. 

be subjected to a decimation process before transmitted to At Step S14, the system controller 6 allows the 

the monitor. According to the embodiment, the three differ- decimation/compression/expansion controller 4i to calculate 

ent resolution levels of the image data have been recorded and impart a quantizing coefficient to the compression/ 

and when requested, the medium resolution image data expansion circuit 4h for quantization. This is followed by 

suited for display on the monitor is readily retrieved thus 25 SJ^- , n ^ . 

decreasing the time for feeding the image data to the monitor ^ At Step S15, the system controller 6 directs the 

f dis 1 ^ ^ decimation/compression/expansion controller 4i to activate 

or p ay. 1 c ^.^^^ j„f„ ;^ the compression/expansion circuit 4/i for carrying out a fixed 

Since a desired reso uUon level of the miage data is J^^^ resolution image data is 

direcay retrieved from the disk, its decimation process is turned to an S-cluster fixed length code form. The procedure 

unnecessary and a relevant decnnation circuit will be ehmi- 30 advances to Step S16. 

nated depending on a type of device. g^^p S^g^ the system controller 6 allows the storage 

The two lower resolution levels are created from the high controller Sd to register 8 clusters of data size to the disk 

resolution image data saved in the frame memory 11, recording/playback device Sc. Then, Step S17 follows, 

whereby the loading of the image data of the three different At Step S17, the system controller 6 directs the storage 

resolution levels is minimized in length of time as compared 35 controller Sd to assign the disk recording/playback device 5c 

with loading each resolution level of the image data. Also, to the high resolution image data recording area PA. This is 

the frame memory 11 is activated for retrieval of the image followed by Step S18. 

data only one time and will be shortened in the duration of At Step SI 8. the syste m controller 6 directs the storag e A 

its involvement. controller Sd to activate the disk recording/playback devic e^ Q\ (A j 

As the different resolution levels of the image data are 40 5c for searching an available recording area on the optic alvM y 

stored in the form of fixed length code, their recording and dis k 20 with referency to^tfa^^a^ size_^[dj^ highresgju- 

playback time is defined and also, the number of frames of tion image da ta recorSjng ar e a. Tfis is foUo ^d by Step S19. 

the image data is specified. This allows the entire data size STStfp Slv, th?system controller 6 directs the storage 

to be clarified and a relevant file control system will be controller Sd to examine whether or not the available 

simplified in construction. 45 recording area found at Step S18 is large enough to store the 

If the different resolution levels of the image data are 8 clusters of the high resolution image data. If not, the 

recorded at random in available recording areas of the procedure is terminated. When it is judged yes, the proce- 

optical disk 20, their storage states are messy. In practice, the dure goes to Step S20. As the procediu-e of FIG. 10 ends up 

storage 5 is arranged having a minimum recording unit of with the available recording area being not found, the 

one cluster (64 Kbyte), a data recording speed of 150 Kbyte, so storage controller Sd produces a signal indicative of the 

a recording time for one cluster 64 K/150 K«0.43 sec, and absence of the recording area and feeds it to the system 

a maximum seek time of 0.5 sec. The maximum seek lime controller 6 which in tum directs the display 26 of the 

is greater than the recording time for one cluster. Hence, the operating module 10 to indicate a message, e.g. "There is no 

random storage of the different resolution levels of the image area for storing the data." This allows the user to conduct a 

data on the optical disk 20 results in increase of the record- 55 proper action of replacing the optical disk 20 to a new one 

ing and playback time because each resolution level has to or the like. 

be sought multiple times during the recording or playback. At Step S20, the system controller 6 causes the storage 

Also, the different resolution levels of the image data controller Sd to activate the disk recording/playback device 

stored at random leave their respective sizes of vacant 5c for recording the 8 clusters of the high resolution image 

recording area after they are removed for erasing or editing. 60 data in the available recording area on the optical disk 20 

The vacant recording areas of different sizes will thus be specified at Steps S18 and SI 9. Then, Step S21 follows, 

identified with much difficulty. At Step S21, the system controller 6 directs the storage 

4, Description of Second Recording Procedure controller Sd to examine whether all the three, high, 

In view of the above predicaments, a second recording medium, and low, different resolution levels of the image 

procedure is provided for allowing the different resolution 65 data have been recorded or not. When it is judged yes, the 

levels of the image data to be sorted and recorded in their procedure is terminated. If not, the procedure goes to Step 

respective recording areas of the optical disk 20, S22. 
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By DOW, the high resolution image data only has been storage controller Sd of the storage 5 receiving a command 

recorded allowing Step S21 to judge it is not, and the of recording image data from the user. The procedure then 

procedure moves to Step S22. goes to Step S32. 

At Step S22, the system controller 6 directs the At Step S32> the system controUer 6 directs the storage 

decimation/compression/expansion controller 4i to activate 5 controUer Sd to divide the entire recording area of the opdcal 

the selector 4/ for selecting the medium resolution image disk 20 into three different recording areas, from mner side 

data. Then, the procedure goes back to Step S14. ^o outer, a lower resolution image recording area lAfor 14 

At Step S14, the system controller 6 calculates a quan- ^jl^^^P',^ "^^^T 5?^^^^°? "f^^^^ recordmg area MAfor 

tizing coefficient for fixed length encoding to yield a two- f^^^^'^' " high resoluUon image rea>rdingarc^^^ 

1 . J r TM.- • i- 1! J u c* c/e I. *u « for 1800 clustets, as shown m FIG. 11. After the three 

cluster code form. This is followed by Step S15 where the lO ^^^^^^^ ^^^^^ ^^^^^^ ^ PA are confirmed, the 

high resoluUon unage data is subjected to the fixed length procedure moves to Step 833. 

encoding with the quantizing coefficient determined at Step g^^p §33^ ^^^^^^ controller 6 causes the 

S14 to yield a two-cluster fixed length code form of the decimation/compression/expansion controUer 4i to activate 

medium resolution image data. Then, at Steps S16 to S20, selector 4/ for selecting the high resolution image data, 

the data size and the recording area MP for the medium 15 xhis is followed by Step S34. 

resolution image data are registered and an available record- At Step S34, the system controller 6 directs the 

ing area is searched and used for recording the two-cluster decimation/compression/expansion controller 4i to deter- 

medium resolution image data. mine and impart a quantizing coefficient to the compression/ 

So far, the high and medium resolution levels of the image expansion circuit 4h for quantization. Then, Step S35 fol- 

data have been recorded allowing Step S21 to judge it is not 20 lows. 

completed, and the procedure moves to Step S22. At Step S35, the system controller 6 directs the 

At Step S22, the system controller 6 directs the decimation/compression/expansion controller 4i to activate 

decimation/compression/expansion controller 4i to activate the compression/expansion circuit 4h for carrying out a fixed 

the selector 4/ for selecting the low resolution image data. length encoding so that the high resolution image data is 

Then, the procedure goes back to Step S14. 25 turned to an 8-cluster fixed length code form. This is 

At Step S14, a quantizing coefficient is calculated which followed by Step S36, 

is employed for fixed length encoding to yield a Vis-cluster At Step S3 6, the system controller 6 directs the storage 

code form. This is followed by Step SIS where the high controller Sd to register 8 clusters of data size to the disk 

resolution image data is subjected to the fixed length encod- recording/^playback device 5c. Step S37 follows, 

ing with the quantizing coefficient determined at Step S14 to 30 At Step S37, the system controller 6 directs the storage 

yield a Vis-cluster fixed length code form of the low reso- controUer Sd to assign the disk recording/playback device 5c 

lution image data. Hien, at Steps S16 to S20, the data size to the high resolution recording area PA. This is followed by 

and the recording area IP for the low resolution image data Step S38. 

are registered and an available recording area is searched At Step S38, the system controUer 6 aUows the storage 

and used for recording the Vis -cluster medium resolution 35 controUer Sd to iactivate the disk recording^playback device 

image data. 5c for searching an available recording area suited for 

lie recording of aU the different resolution levels of the storing the 8 clusters of the data on the optical disk 20 with 

image data is now completed. Hence, it is judged yes at Step respect to the data size and the recording area registered. The 

S21 and the procedure is terminated. procedure tiien goes to Step S3 9. 

As described, the entire recording area on the optical disk 40 At Step S39, the system controUer 6 directs the storage 

20 is divided into the three different areas lA, MA, and PA controUer Sd to examine whether or not the avaUable 

for storing their respective resolution levels of the fixed recording area found by the disk recording/playback device 

length coded image data. As the different resolution level 5c is large enough to store the high resolution image data in 

image data recording areas are accessed respectively with the order of playback. If not, the procedure moves to Step 

ease, the duration of recording and playback actions wiU be 45 S42. When it is large, the procedure goes to Step S40. 

reduced. At Step 842, the system controUer 6 allows the storage 

In case that different sizes of the available recording area controUer Sd to activate the disk recording/playback device 

are left at random due to erasing or editing of the image data, 5c for reading the image data from its recording area PA and 

they are readUy identified and used for storing their respec- transmitting it to the RAM 6a of the system controller 6 

live resolution levels of the image data. Hence, the searching 50 shown in FIG. 1, Hie image data is then aligned in the order 

of the available recording areas wiU be simpUfied thus of playback in the RAM 6a of the system controUer 6 and 

contributing to the reduction of the recording time. returned back to the disk recording/playback device 5c. This 

However, while firames of the image data of each reso- is foUowed by Step S40. 

lution level are not aligned in the order of playback as stored At Step S40, the system controUer 6 directs the storage 

in its corresponding recording area, their retrieval may take ss controUer Sd to activate the disk recording/playback device 

a considerable length of time particularly in the auto-play 5c for recording the high resolution image data in the order 

mode for reading a succession of the frames automaticaUy of playbadc on the optical disk 20. Then, the procedure goes 

and continuously or a browsing mode for reading frames of to Step S41. 

the image data at a higher speed than that of the auto-play At Step S41, the system controUer 6 directs the storage 

mode. 60 controUer Sd to examine whether the three, high, medium, 

5. Description of Third Recording Procedure and low, resolution levels of the image data have been 

A third recording procedure is provided for allowing the recorded or not. When it is judged yes, the procedure is 

image data of each resolution level to be recorded in its terminated. If not the procedure moves to Step S43. 

corresponding recording area of the optical disk 20 in the At Step S43, the system controller 6 causes the 

order of loading. 65 decimation/compression/expansion controUer 4i to activate 

Hie third recording procedure is shown in a flowchart of the selector 4/ for selecting the medium resolution image 

FIG. 12. The flowchart shown in FIG. 12 starts with the data. The procedure goes back to Step S34. 
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At Step S34, the system controller 6 calculates a quan- 10. Another Recording Action 
tizing cocfl&cicnt for fixed length encoding the medium Another action of recording the image data on the optical 
resolution image data to yield a two-cluster fixed length disk prescribed in Section 6 is explained referring to Sec- 
code form. This is followed by Step S35 where the fixed tions 7 and 8. 
length encoding of the medium resolution image data is 5 11 . Recording of Album Name 

carried out with the quantizing coefficient determined at Recording e.g. an alb\mi name on the optical disk is 

Step S34 to have a two -cluster fixed length code form of the explained. 

medium resolution image data. At Steps S36 to S40, the data 12. Description of Playback Action 
size and recording area MA for the medium resolution image An action of playing back index image data and display- 
data are registered and the two-cluster fixed length code ing it on the monitor is explained, 
form of the medium resolution image data is recorded in its 13. Playback aiid Display of Index Image 
corresponding recording area MA in the order of playback. The playback action prescribed in Section 12 is explained 

By now, both the high and medium resolution levels of the in more details referring to the optical disk structure and the 

image data have been recorded. Thus, it is judged not at Step file multi-level structure prescribed in Sections 6, 7, and 8. 

S41 and the procedure returns back to Step S43. 14, Retrieval of File and Image Directory 

At Step S43, the system controller 6 directs the An action of retrieving an image file stored in the optical 
decimation/compression/expansion controller 4i to activate disk prescribed in Section 6 is explained referring to See- 
the selector 4/ for selecting the low resolution image data. tions 7 and 8. 
The procedure goes to Step S34, 15. Image Editing 

At Step S34, the system controller 6 calculates a quan- An action of editing the image data of an image file stored 

tizing coefficient for fixed length encoding the low resolu- 20 on the optical disk prescribed in Section 6 is explained 

tioD image data to yield a ^/is-cluster fixed length code form, referring to Sections 7 and 8. 

This is followed by Step S35 where the fixed length encod- 16. Production of Full Index File 

ing is carried out with the quantizing coefficient determined An action of producing and recording a full index file on 

at Step S34 to have a Vis-cluster fixed length code form of the optical disk prescribed in Section 6 is explained referring 

the low resolution image data. At Steps S3 6 to S40, the data 25 to Sections 7 and 8. 

size and recording area lAfor the low resolution image data 5 Description of Optical Disk Format 

are registered and the Vi5-cluster fixed length code form of ggf^^^ starting the description of the format on the optical 

the low resolution image data is recorded m its correspond- 20, relevant terms will be defined, 

ing recording area lA in the order of playback. Cluster 

Ttien^ the recording of the three resolution levek of the 3^ ^ ^ ^ ^^^^^ ^ ^^^^ „^ 

^ "^^"^^^ ^f^'^ y^/' cluster comprises a main data region of 32 sectors and a 

and the third recording procedure is termmated. , . ^ - c a ^ 

As described, the different resolution levels of the fixed f^^,^^] ^^8^°° «f ^ 

length encoded image data are recorded in the order of Logical Block 

playback and when requested, they are accessed easily and A substanUal area m the sector for actual storage of 2048 

retrieved continuously in the order of playback in the 35 bytes of data. Then, 32 sectors equals to 32 blocks, 

auto-play or browsing mode without giving a seek time. This Logical Cluster 

allows the auto-play and browsing modes to be implemented A unit for use as a data recording area in each cluster 

with ease and in a shorter time. (being identical to the main data region). The logical cluster 

If the recording in the order of playback is not feasible at contains 32 sectors. 

Step S39, the procedure goes to Step S42 where the image 40 Allocation Block 

data is re-adjusted to the order. It is also possible to store the A unit equal to the logical cluster. The size of a logical 

image data in the available recording area and after the cluster is expressed as one allocation block. Therefore, the 

recording, adjust its order for ease of playback. This results number of clusters is equal to that of allocation blocks on the 

in reduction of the recording time at the user side as disk. The location of a file on the disk is identified by the 

compared with realigning before the recording. 45 allocation block number. 

We also have invented an optical disk structure for storage Parts 

of image data which allows faster recording and playing Tracks arranged physically in a succession on the disk, 

back the high, medium, and low resolution levels of the where a series of data is saved, 

image data in addition to the foregoing recording/playback Volume 

system, and a method of recording and playing back the 50 A unit including all the parts where common data includ- 

image data on the optical disk structure. They will be ing image data are stored, 

described in conjunction with the following sections firom 6 6-1 Cluster Structure 

to 16: The recording (and playback) on the optical disk 20 is 

6. Description of Optical Disk Format based on clusters. The cluster is equal to a track length of 
A novel formal for image data storage newly developed 55 two or three circles. A plurality of the clusters are time 

by us is explained. connected to one another forming one data track. The cluster 

7. Description of File and its Multi-level Structure comprises 4 sectors of the subdata region and 32 sectors of 
The multi-level structure of a file is explained for record- the main data region. The sector holds 2352 bytes. Address 

ing and playing back the image data on the optical disk is allocated to each sector 

format prescribed in Section 6. 60 In the sector, 2048 bytes are available for saving a data 

8. Structure of File while the remaining bytes are allocated to a header including 
Hie structure of both management and data files pre- sync pattern and address information, an error correction 

scribed in Sections 6 and 7 is explained. code, and others. 

9. Recording Action The subdata region of 4 sectors is provided for saving a 
An action of recording the image data on the optical disk 65 subdata or as a linking area. Therefore, TOC, audio, video, 

prescribed in Section 6 is explained referring to Sections 7 and other data are stored in the main data region of 32 

and 8. sectors. 
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6-2 Track Structure 

The area of the optical disk 20 is largely classified into a 
pit area for storing data in the form of embossed pits and an 
MO (magneto-optical) area having grooves, as shown in 
FIG. 13(fl). The pit area serves as an exclusive playback 5 
control area where a P-TOC (premastered table of contents) 
is registered for controlling the optical disk 20. It comprises 
a series of P-TOC sectors which will be described later. 

The pit area at the innermost end of the disk 20 is joined 
with the MO area extending up to a lead-out at the outermost lO 
end of the disk. The MO area is designated as a recordable 
area excluding the lead-out. The recordable area includes at 
its head a recording/playback control area which contains a 
storage of U-TOC nsed for controlling the recording and 
playing back of audio data, and a calibration field for trial 15 
writing of e.g. an intensity of laser power of an optical 
pickup. 

The U-TOC is saved in three successive clusters of the 
recording/playback control area. An address cluster for 
indicating the location of U-TOC in the recording/playback 
control area is determined by the P-TOC. 

The recording/playback control area is followed directly 
by the recordable area for storing the audio data and the 
image data. According to the embodiment, three audio data 
tracks Ml, M2, and M3 holding the audio data, and three 
data files FLl, FL2, and FL3 holding the image data are 
allocated in the recordable area. 

In addition, a data U-TOC for controUing the data files is 
saved on the inner side of the storage of the data files. More 
particularly, the data U-TOC is stored next to the FLl data 
file. 

ITie remaining of the recordable area is given as free areas 
for holding none of the audio and image data. The free areas 
are saved for storing extra image or audio data which may 
be loaded later. 

In fact, the U-TOC designates the records on the disk 
shown in FIG. 13(a) as a pattern shown in FIG. 13(6). As 
apparent, the audio tracks Ml, M2, and M3 are defined by 
corresponding start and end address information. The free 
areas are also specified by the same manner. 

The three data files FLl, FL2, and FL3 holding the image 
data and the data U-TOC are designated as one data track by 
the U-TOC. EB in this data track is defined by the U-TOC 
as represents an area where no data file is saved. 

Hie data U-TOC is located in a head region of the data 
track defined by the U-TOC as illustrated in FIGS. 13(6) and 
13(c). The data U-TOC is provided for designating the data 
files FLl, FL2, FL3 and the unrecorded block EB as a cham 
of clusters. 

On the recording medium for use with the image 
recording/playback system of the embodiment, the record- 
able area is allocated and controlled by the P-TOC and the 
data track in the recordable area is allocated and controlled 
by the U-TOC. The data U-TOC in the front of the data track 
is used to allocate and control the data files FLl, FL2, and 
FL3 holding the image data in the form of clusters in the data 
track. 

According to the description of the track structure, the 
audio tracks Ml, M2, and M3 are saved on the disk. 
However, the image recording/playback system of the 60 
embodiment requires recording of no audio data, allowing 
the entire recordable user area of the disk to be used as a data 
trade. 

6-3 Data Track 

While the U-TOC controls the data track as parts, the 65 
management of each data file in the data track is conducted 
by the data U-TOC. 
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A structure of the data track is shown in FIG. 14. 
Referring to FIG. 4(fl), the data track retains at its physical 
head the data U-TOC. The U-TOC is located in the inner- 
most end of the data track on the disk. If the data track 
comprises a plurality of parts, the data U-TOC is joined to 
the first part located at the closest to the center of the disk. 

The data U-TOC consists of a boot area of one cluster and 
a volume management area of 16 clusters, as shown in FIG, 
14(6). The data U-TOC is joined with a file extent area. The 
file extent area holds the data files FLl to FL3 of the image 
data as shown in FIG. 4(a), Also, more data files may be 
stored in the unrecorded area EB. 

The volume management area comprises 512 manage- 
ment blocks numbered 0 to 511 as shown in FIG, 4(c). Each 
management block has a data size of 2048 bytes. The data 
in the management blocks carries control iiiformation for 
recording and playing back the data files. 

The block numbers of the management blocks are 0 to 
511. The management block 0 is a volume descriptor VD 
and the management block 1 is a volume space bit map VSB. 
The two management blocks 2 and 3 are management tables 
MT 

The four management blocks 0 to 3 are fixed as described 
above. Hie other management blocks 4 to 511 may be used 
as directory record blocks DRB and extent record blocks 
ERB depending on the usage of the file extent area. 

The management block in the management area is equal 
to one logical block (a sector). For recording and playback, 
the logical block (management block) is a fundamental unit 
and is thus regarded as a unit of management in the 
management area. 

For storing the image data in the file extent area, the 
allocation block comprising a logical cluster (of 32 sectors) 
is a minimum unit and considered as a unit of management 
in the file extent area. 
6-4 Volmne Descriptor 

As the volume descriptor VD is the fi-ont end management 
block in the volume management area, it controls substan- 
tially the data track (volume) on the disk. 

FIG. 15 illustrates a sector structure of the volume 
descriptor VD. The sector includes a header of sync pattern 
and address information followed by 2048 bytes of a data 
area where various control data are stored. 

The second to sixth bytes in the data area represent a code 
"PICMD** of e,g, ASCII mode which is an ID indicative of 
the sector of the volume descriptor. This is followed by a 
version ID of the system. 

Then, provided are data of a logical block size, a logical 
cluster size, and an allocation block size. The logical block 
is equivalent to the data area in the sector of the data track. 
The data area has a size of 2048 bytes out of the total of 2352 
bytes. The logical block size is hence written as 2048 of a 
byte length. 

The logical block is a minimum unit for recording and 
playback in the management area. 

The logical cluster size represents the number of the 
logical blocks in one logical cluster. The logical cluster is a 
cluster for storing the control information and main data. 
One cluster equals to 36 sectors. As 32 of the sectors (32 
logical sectors) are used for storing the data, the logical 
cluster size is 32. 

The allocation block size represents the number of the 
logical blocks in one allocation block. The allocation block 
is identical in data amount to the logical cluster and used for 
storing the control information and data files in the data 
track. 

For example, 32 sectors of the logical cluster in the 
volume management area or the file extent area are grouped 
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as an allocation block. The allocation block is a minimnTn allocation block for indicating its type. The volume space bit 

unit for recording and playback in the file extent area. map VSB also includes an EDC area and an ECC area after 

Hien, the total number of the allocation blocks foUows as the data area, 

is stored. This is a total number of the allocation blocks in The data area is illustrated in more details in FIG. 17(a). 

the volume. On a hybrid disk for saving both audio and 5 The allocation blocks in the data track are numbered starting 

video data, the total number includes the allocation blocks in from 0. The first allocation block ALO is composed of two 

the pit area. The number of recordable allocation blocks bits, 7 and 6 of the first byte in the data area of the volume 

represents initially a number of the allocation blocks located space bit map VSB. Similarly, two bits are allocated to each 

in the recordable area. A premastered disk has none of the of the allocation blocks ALl, A12, and so on. The data area 

recordable allocation blocks. lO of the volume space bit map VSB may hold the allocation 

The number of unrecorded allocation blocks represents blocks ALO to AL8191. As the disk for use with the imagp 

available ones of the recordable allocation blocks in the recording/playback system of the embodiment has 2200 

volume for storing data. Similarly, the number of recorded clusters, the allocation blocks are actually ALO to AL2199. 

allocation blocks represents recorded ones of the recordable As shown in FIG. 17(6), the two bits are 00 for the 

allocation blocks in the volume. Those records are followed 15 um-ecorded allocation block, 01 for the recorded allocatioa 

by the number of defective allocation blocks which are block, 10 for the defective allocation block, and llfor an 

classified as defectives because they may have flaws or the undefined allocation block. The remaining of the data area 

like. In succession, the number of directories in the volume where no allocation blocks are saved is expressed by 11. 

and the number of data files in the volume are stored. 6-6 Management Table 

Then, a maximum of ID foUows. The ID numbers are 20 The two management blocks, numbered 2 and 3, in the 

allocated in a sequence of production to the directories and volume management area are used as management tables 

data files and their largest is the ID maximum, Hiis precedes MT. 

a volume attribute. The management table MT indicates the usage of each 

The volume attribute holds attribute data determined management block in the volume management area. FIG. 18 

through examining whether the volume management area 25 shows a sector structure of the management table MT. The 

has been recorded in a mirror mode or not, whether or not sector starts with a header holding sync pattern and address 

there are invisible files, whether write protect has been information. Then, a data area of 2048 bytes follows. 4 bytes 

involved or not, and whether backup is needed or not. in the data area are allocated to each management block for 

The length of the volume management area then follows identification, 

as is stored in the form of byte length. This is followed by 30 The management blocks in the volume management area, 

the location of the volume management area on the disk 512 in total, are specified in their applications by manage - 

which is denoted by the number of an allocation block ment block entries 0 to 511 of the table. The data area in the 

located at front in the volume management area. table is also followed by an EDC area and an ECC area. 

Succeedingly, there are recorded the location of first alio- The contents of 4 bytes of the management block entries 

cation blocks and the number of allocation blocks for 35 0 to 511 are shown in FIG. 19. As explained, the first 

volume space bit map VSB, management table MT, extent management block (management block 0) in the volume 

record block ERB, and directory record block DRB which management area is the volume descriptor. The fourth byte 

are produced with the use of management blocks in the of the management block entry 0 is expressed by 80h of an 

volume management area as well as the volume descriptor. entry type to designate the management block 0 as the 

For example, the location of a first directory can be identi- 40 volume descriptor, as shown in FIG. 19(a). 

fied by the allocation block number of a first directory record The second management block (management block 1) is 

block DRB, the volume space bit map as described. Hence, the fourth 

This is followed by byte length of the directory and the byte of the management block entry 1 is expressed by an 

number of subdirectories in the directory. Finally, various ID entry type of 90h for designating the management block 1 as 

data and character set records are stored in the rest of the 45 the volume space bit map, as shown in FIG. 19(b), The first 

data area although shown in FIG, 15 is the ID data. and second byte of the entry 1 represent the number of 

The rest of the data area saves a boot system ID, a volume um-ecorded allocation blocks. 

ID and its character set code, a publisher ID and its character The management block entry for designating a manage- 

set code, a data preparer ID and it character set code, and an ment block as the management table specifies with its first 

allocation ID and its character set code. Also, included are 50 and second bytes the location of the succeeding management 

date and time of producing the volume, date and time of table and with its third byte the number of unused manage- 

updating the volume, date and time of the end of validity, ment blocks, as shown in FIG. 19(c), The fourth byte is then 

and date of the start of validity. The system extension area denoted by an entry type of AOh indicating that the present 

is 1024 to 2047 bytes in the data area. management block is a management table. 

The data area is followed by an EDC area of 4 bytes and 55 The management block entry for desigiiating a manage- 

an ECC area of 276 bytes. The ECC area comprises a P ment block as the extent record block specifies with its first 

parity of 173 bytes and a Q parity of 104 bytes. and second bytes the location of the succeeding extent 

6-5 Volume Space Bit Map record block and with its third byte the number of unused 

The first, numbered 1, of the management blocks in the extend record blocks, as shown in FIG. 19(d). The fourth 

volume management area is used as a volume space bit map 60 byte is then denoted by an entry type of BOh indicating that 

VSB. The volume space bit map VSB represents records in the present management block is an extent record block, 

the file extent area in the form of allocation blocks of a data The directory record block is used in two different cases; 

tradt. when the directory record mat in a directory is defined by 

FIG. 16 shows a sector structure of the volume space bit one single management block and when the directory record 

map VSB. The sector starts with a header holding sync 65 imit in a directory is expressed by two or more management 

pattern and address information. The header is followed by blacks or directory record blocks. When the management 

a data area of 2048 bytes where two bits are allocated to each block is a directory record block, its entry comprises a 
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directory ID of 30 bits from 0 to 29, and an entry type of OOh 
of 2 bits, as shown in FIG. 18(e). 

When the management block is the first one of the 
multiple directory record blocks, its entry specifies with its 
first and second bytes the location of the succeeding direc- 5 
tory record block, and with its third byte an upper byte of the 
directory ID, as shown in FIG. 19(f). The fourth byte is then 
expressed by an entry type of DOh indicating that the present 
management block is the first directory record block 

Also, when the management block is an intermediate one lo 
(oot the first or last) of the multiple directory record blocks, 
its entry specifies with its first and second bytes the location 
of the succeeding directory record block, as shown in FIG. 
19(gy The fourth byte is then denoted by an entry type of 
EOh indicating that the present management block is an 15 
intermediate directory record block. 

Furthermore, when the management block is the last one 
of the multiple directory record blocks, its entry saves in its 
first, second, and third bytes a lower byte of the directory ID, 
as shown in FIG. 19(h). The fourth byte is then expressed by 20 
an entry type of FOh indicating that the present management 
block is the last directory record block 
6-7 Directory Record Block 

The management blocks, 3 and greater, in the volume 
management area are used as directory record blocks DRB, 25 
The directory record block DRB contains one or more 
directory record units. The directory record unit is classified 
into two types; a directory-dedicated type for forming a 
directory and a file-dedicated type for specifying the loca- 
tion of a data file. A combination of the directory-dedicated 30 
and file-dedicated directory record units are stored in the 
directory record block depending on files and subdirectories 
in the directory. 

FIG. 20 illustrates a sector structure of the directory 
record block DRB in which a group of the directory- 35 
dedicated directory record units forming the directory are 
saved. The sector starts with a header holding sync pattern 
and address information. The header is followed by a data 
area of 204S bytes where one or more directory record units 
are stored. 40 

One of the directory record umts specifies a directory 
record length. As the directory record unit is variable in 
length, the directory record length represents a full size of 
bytes. This is followed by a directory attribute which 
indicates, for example, whether the current directory record 45 
imit is a directory-dedicated directory record unit or not and 
whether the directory in which the directory record unit is 
included is an invisible direaory or a system directory. In 
other words, the directory attribute is indicative of the 
location of the data file being defined or not by extent record 50 
blocks which will be described later. 

Then, a character set code and a short name ID follow as 
are recorded. The character set code indicates a character 
type of the short name ID. The short name ID is an ID 
comprising 11 bytes. More specifically, the short name ID of 55 
11 bytes saves a directory name in the form of less than 11 
characters of ASCII code. 

This is followed by date and time of producing the 
directory, date and time of updating the directory, and date 
and time of updating a status whidi represent the date and 60 
time of updating the directory record unit. Also, a directory 
ID nimiber and a directory length follow. 

Further provided are an index-to-DRB and a number-of- 
DRB. The index-to-DRB indicates in the form of one of the 
management block numbers 0 to 511 the location of a first 65 
directory record block DRB holding information of a given 
subdirectory in the volume management area. The number- 



,385 Bl 

26 

of-DRB specifies the number of directory record blocks 
identifying the directory with die number of the manage- 
ment blocks. 

Succeedingly, a long name ID length precedes a long 
name ID of which size is identified by the long name ID 
length. Hie long name ID is variable in length. If the long 
name ID is not stored, the long name ID length is expressed 
by OOh. When the long name ID consists of an even number 
of bytes, the fractional byte is filled with a padding of OOh. 
Remaining bytes after the long name ID are used as a system 
extension area. 

As the directory-dedicated directory record unit has the 
foregoing structure, two or more may be allocated in the data 
area of 2048 bytes. 

The data area is then followed by an ED C area and an 
ECC area. 

FIG. 21 shows a sector structure of the directory record 
block DRB in which a group of the file-dedicated directory 
record units forming the directory are saved. 

The sector starts with a header holding sync pattem and 
address information. The header is followed by a data area 
of 2048 bytes where one or more directory record units are 
stored. 

One of the directory record units specifies a directory 
record length similar to one shown in FIG. 20. The directory 
record length is followed by a directory attribute which 
indicates, for example, that the current directory record unit 
is not a directory-dedicated directory record unit, whether 
the target data file is an invisible file or a system file, and that 
the location of the data file is identified by extent record 
units. 

Then, a character set code, a short name ID identifying a 
file name, date and time of producing the directory, date and 
time of updating the directory, and date and time of updating 
a status, similar to those of FIG. 20. The short name ID holds 
the data file name of less than 11 characters of ASCII code. 

Those are followed by an ID number and a data file 
length. Farther provided are an extent start location and a 
number of blocks. The extent start location indicates in the 
form of an allocation block number the location of a file 
stored in the file extent area. The number of blocks repre- 
sents the number of allocation blocks engaged from the start 
position specified by the extent start location. 

Then, an index-lo-ERB and a number-of-ERB follow as 
are stored. The index-to-ERB indicates in the form of one of 
the management block numbers 0 to 511 the location of an 
extent record ERB in the volume management area which 
holds information of the location of the data file dispersed. 
The number-of-ERB specifies the number of extent record 
blocks identifying the dispersed data file with the number of 
the management blocks. 

Succeedingly, a long name ID length precedes a long 
name ID of which size is variable and identified by the long 
name ID length. If the long name ID is not stored, the long 
name ID length is expressed by OOh. When the long name ID 
consists of an even number of bytes, the fractional byte is 
fiUed with a padding of OOh. Remaining bytes after the long 
name ID are used as a system extension area. 

As the file-dedicated directory record unit has the fore- 
going structure, two or more may be allocated in the data 
area of 2048 bytes. The data area is then followed by an 
EDC area and an ECC area. 

There are two different cases in recording a data file, e.g. 
an image file, on a disk. Thus, specifying the location of the 
data file is varied depending on the cases. 

The first case is that there is available a recording area for 
storage of aU the data of a desired image file to be recorded. 
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The image file is thus saved in the physically continuous resents the number of albcation blocks saved in the separate 

recording area. recording area. Each of the separate recording areas is 

As each file comprises a chain of the albcation blocks, it defined by a combination of the extent start location and the 

is recorded in a physically continuous area on the disk. The number of allocation blocks. As the descriptor-dedicated 

location of the file is identified by the allocation block 5 extent record unit save 8 of the extent start locations and 8 

number saved as the extent start location of a file-dedicated of the numbers of allocation blocks at maximum, it can 

directory record unit. specify a maximum of 8 separate recording areas. For 

In the second case, a physically continuous recording area specifying more than 8 of the separate recording areas, the 

for storage of an image file to be recorded is not available on third ER unit is designated as a descriptor-dedicated ER unit 

the disk. The image file has to be saved in discrete regions lo and linked to the second ER unit which has been assigned as 

of the disk. In storage, the image file is separated into groups the descriptor-dedicated ER unit by the index-dedicated ER 

of the allocation blocks. The location of each group of the unit. 

allocation blocks is identified by information saved in the Identifying with ERB the location of a data file saved in 

extent record block of which location in the management aplurality of separate recording areas will now be explained, 

area is defined by the management block number saved as 15 The location of an ERB in the management block area is 

the index-to-ERB of a file-dedicated directory record unit. specified by a corresponding index-to-ERB saved in the 

The extent record block will be explained later in more file-dedicated DR unit of DRB. The first ER unit of the ERB 

details. The first case requires no storage of the index-to- contains a data of FFFF and is thus identified as an index- 

ERB and the second case needs not to record the extent start dedicated ER unit. For identifying the first ER unit in a data 

location. 20 file, 0000 of the logical ofiket is searched. Then, a ER index 

6-8 Extent Record Block joined to the logical oflfeet of 0000 in the index-dedicated ER 

The management blocks, 4 or greater, in the volume unit is called for. Hie ER index is used to identify a 

management area are available for use as the extent record corresponding descriptor-dedicated ER unit. A separate 

blocks ERB. The extent record block is provided for iden- recording area is thus defined by 8 extent start locations and 

tifying the location of each group of the allocation blocks of 25 8 numbers of allocation blocks in the descriptor-dedicated 

a data file recorded in a separated area and holds information ER unit. This allows the location of the data file saved 

of the location of the allocation blocks in the separated area. separately on the disk to be identified with information from 

The extent record block includes a maximum of 64 extent the management area. Accordingly, each file can quickly be 

record units (ER units). The ER unit is classified into two retrieved without accessing the entire recording area of the 

type, index-dedicated ER unit and descriptor-dedicated ER 30 disk. 

unit. The index-dedicated ER unit is assigned as a first one 7. Description of File and its Multi-level Structure 

of the ER units in each ERB block for controlling the usage A file for use with the image recording/playback system 

of the second and greater ER units. The second and greater of the embodiment is classified into a management file, an 

ER units are descriptor-dedicated ER units for holding image file, and an index image file. 

information of the allocation block numbers which are used 35 The extension of a management file name is .PMF. When 

to identify the location of separated records on the disk. .PMF is detected, its file is identified as a management file. 

FIG. 22 shows a sector structure of the extent record block The managemeiit file is classified into overall data manage- 

DRB. The sector starts with a header holding sync pattern ment file (OVF_INFPMF), image data management file 

and address information. The header is followed by a data (PIC_INF.PMF), print data management file (PRT_ 

area of 2048 bytes where 64 extent record units are saved at 40 INF.PMF), playback control management file (PMS_ 

maximum. Each extent record imit consists of 32 bytes. INF.PMF), and so on. Each of the management file types 

The first extent record unit of 32 bytes in the data area of will be described later in more details. 

FIG. 22 is an index-dedicated extent record unit. The extension of an image file is .PMP. en .PMP is 

The index-dedicated extent record unit includes an index detected, its file is identified as an image data file. The image 

ID at its head. The index ID is expressed by FFFF indicating 45 file is classified into a high resolution image file for high 

that the current extent record unit is used as the index- resolution image data HD and a medium resolution image 

dedicated extent record unit. file for medium resolution image data SD. The medium 

Then, amaximum depth follows. As a tree arrangement of resolution image file comprises PSNnnnnn.PMP holding 

extent records is determined by the index-dedicated extent image data of 640x480 pixels at an aspect ratio of 4:3 and 

record unit, the maximum depth indicates subtree levels 50 PSWnnnnaPMP holding image data of 848x480 pixels at an 

composed of the extent record units. If the index-dedicated aspect ratio of 16:9. The high resolution image file com- 

extent record unit specifies the extent record units including prises PHPnnnnn.PMP holding image data of 1536x1024 

extent descriptors, the maximum depth is OOOOh. pixels at an aspect ratio of 3:2 and PHWnimnn.PMP holding 

This is followed by a maximum of 7 logical ofiEsets and of image data of 1920x1080 pixels at an aspect ratio of 16:9. 

7 ER indexes. The ER index is indicative of a recorded 55 Also, another type of the high resolution image file for 

location information storing one out of the 64 recordable ER super-high resolution image data HD is expressed by PUP- 

units in one extent record block. Hence, the number of the nnnnn,PMP holding image data of 3072x2048 pixels at an 

location ER unit, any of 0 to 63, is stored in the ER index. aspect ratio of 3:2. 

The logical offset is provided for indicating a level of the ER Each image file with the extension of .PMP is character- 
unit ^ecified by the ER index for forming the data file. 60 ized with first three letters (e.g. PHP) of its name indicating 
The second and greater ER units shown in FIG. 22 are a type of the image and succeeding five letters (e.g. nnnnn) 
descriptor-dedicated ER units. The descriptor-dedicated ER indicating the number of the file given according to a 
imit holds a maximum of 8 extent start locations and a sequence of production. 

maximum of 8 numbers of allocation bbcks. The extent start Referring to FIG. 23, the optical disk format for use with 

location holds an allocation block number indicating the 65 the image recording/playback system of the embodiment has 

location of a group of the allocation blocks saved in a given a mxilti-level directory structure comprising a main directory 

separate recording area. The allocation block number rep- level Dl (PIC_^D), and a subdirectory level of 0th dircc- 
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tory D2 (PICOOOOO) and 1st directory D3 (PICOOOOl). The It is clarified by information of the volume descriptor VD 

directory number given according to a sequence of produc- that the directory record block DRB indicating the directory 

tion of the directories is used to determine the five letters Dl (PIC_31D) is a fourth management block. As shown in 

after PIC thus specifying a name of the directory. FIG. 24, the directory record block DRB of the fourth 

TTic image data are saved on the optical disk 20 in the 5 management blockholds a header and two file-dedicated DR 

form of files which are managed by the main directory Dl preceded by the header for indicating the locations of 

fPlV MD^ overall data management file fl and the overall mdex 

Fo7examplc, the directory Dl includes of an overall data ^fi^t^^'^'f'^j^/^S,- »• More parUcularly, first one 

ffii rr\\r tktt: dk^itv ii of the two filc-dedicated DR units holds an allocation block 

management file fl (OV^.PMF) for overaU ^^^^^ ^^^^ ^^^^ ^^^^^ ^^^^^^ ^^^^ 

data, an overall mdex file f2 (OV J)>LPMIO for control- 10 ^^^^ , a. Similarly, second one of the two file- 

hng mdex files, ^d subdirectories for dbum miagc data D2 aedicated DR units holds an allocation block number saved 

to D4 (PICOOOOO to PIC00002). The directory (PIC_3ID) ^ ^tie extent start location, indicating the 

also contains a print directory (PRINT) for managmg print location of the allocation block of the overall index file £2. 

data including print color, print size, and rotation, a telop ^^^^^^ ^otcd that as both the overall data management 

directory (TERO.PMO) for managing tclop text including 15 gje fi and the overall index data file £2 are stored in two 

an image title displayed on a monitor, a keyword retrieve consecutive allocation blocks on the optical disk 20, the 

directory (KW J>TBS.PMO) for searching the number and index-to-ERB of the file-dedicated DR unit holds no record, 

keyword of a desired image, a time stamp directory (JS__ The two file-dedicated DR units are followed by a third 

DTBS.PMO) for managing the date and time of image and a fourth unit which are a couple of directory-dedicated 

recording, and a playback control directory (PMSEQ) for 20 DR units for specifying the locations of the image directo- 

controlling the playback action of a program to reproduce ries D2 and D3 denoted by the directory numbers 00000 and 

only a desired image. 00001 respectively. 

As shown, there are three subdirectories provided from More specifically, the relative locations of DRB blocks 

the image data directory (PICOOOOO) numbered 00000 to the attributed to the image directory D2 are specified by the 

image data directory (PIC00002) numbered 00002. 25 management block numbers from 0 to 511 saved in the 

Tlie image directory (PICOOOOO) includes an image data mdex-to-DRBs of the dircctory^edicated DR units. In the 

management file 3 (PIC JNF,PMF) for controlUng a plu- ^^l^^rated c^e, the index-to-DRB the third directory- 

r* f • fii ^ »r;*u ti.^fk^, dedicated DR unit holds a number of 005 mdicating the 

nnJ^n T^^ T^f ^mi^^Lt n^^^ location of the DRB attributed to the directory D2 in the 

00000 and an miage index file f4 (PIDXOOO.PMX) holdmg ^^^^ , block area. Also, the index-to-DRB in the 

a set of mdex images of the image directory D2. 30 fourth directory-dedicated DR unit holds a number of 007 

The durectory D2 (PICOOOOO) denoted by the directory indicating the location of the DRB attributed to the directory 

number 00000 includes a medium resolution unage file f5 ^3 management block area. 

(PSNOOOOO.PMP) and a high resolution image file f6 ^ understood, the location of the DRB of the fifth 

(PHPOOOOO.PMP), both produced from image data specified management block is defined by information in the 

by the image number 00000, It also contains a medium 35 directory -dedicated DR unit which is a third unit in the DRB 

resolution image file fZ (PSNOOOOl.PMP) and a high reso- of the fourth management block. 

lution image file f9 (PHPOOOOl.PMP), both produced firom The fifth management block DRB is a block holding data 

image data specified by the image number 00001. attributed to the image directory D2. The DRB includes 8 of 

Furthermore, the directory D2 includes a medium resolution the file-dedicated DR units preceded by the header, 

image file flO (PSN00002.PMP) produced from image data 40 The first to seventh fil e-dedicated DR units carry th e 

specified by the image number 00002, and a medium reso- locatiorL_ d ata of the im age data managem e nt file f3, im age 

lutioD image file fll (PHP00003.PMP) produced from mdex nle^'^me^m^solution image data ^Te f5, hig h 

image data specified by the image number 00003. re solution image data file f6, medium reso lu tion imagrda ta 

The image directory (PICOOOOO 1) defined by the directory file f77super-high resolution image data dleS, and mediu m 

number 00001 includes an image data management file 45 resolution image data tile flO respectively, a nnular lo^ e 

(PIC_INF.PMF) and two index files (PIDXOOO.PMX) for prescribed duectory-dedicated DR units, the loca tions ot me 

conlroUing the index images. The two index files are used to unage data management file 13, i mage inde;rgirf47mc9iu m 

control the index images corresponding to the image files r esolution image data rile t5, mga resoiuuon image dat a file 

saved in the subdirectory (PICOOOOl). In general, they are f6, and medium resolution unage data file 17 are sp ecifiedb^ 

Unked to each other in use. 50 the manage ment block numoers s avea m in rmdex- to- PRBs^ 

The print directory (PRINT) includes a print data man- dt the nie-dedicatcd DK Units. ~ ^ 

agement file (PRTJNF.PMF) for controlling print data ihe sevenin nie-deditated UR iimt saves the location data 

files, and a set of print data files (PRTOOO.PMO to of the super-liigh resolution image data file f9. The super- 

PRTimn.PMO) controlled by the print data management file. high resolution image data file may have a data length of 18 

The playback control directory (PMSEQ) includes a play- 55 clusters. If the optical disk 20 fails to provide a single 

back control management file (PMS_INF.PMF) for man- available recording area required for storing the file of 18 

aging playback control data files saved in the PMSEQ clusters, data of the file is divided into groups of the 

directory, and a set of playback control data files allocation blocks which are stored in separate recording 

(PMSOOO.PMO to PMSnnn.PMO) for controlling a areas respectively. 

sequence of images. 60 WhUe the separate recording areas hold the data of a 

As described previously referring to FIG. 14(c), the single file, their locations are identified not directly by the 

management blocks numbered from 0 to 5111 are a sequence extent start locations in the file-dedicated DR unit but by 

of the volume descriptor VD, volume space bit map VSB, data saved in the ERB which is located between the DRB 

management table MT, management table MT, directory and the image file f9. 

record block DRB, directory record block DRB, extent 65 As shown in FIG. 22, the ERB includes four of the extent 

record block ERB, directory record block DRB, extent record units (ER units) preceded by the header. The ER units 

record block ERB, and so on. may be saved 64 at the maximum. 
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The first ER unit is an index-dedicated ER unit and the consists of more than two bytes. The length of a data is 

second and third ER units are descriptor-dedicated ER units. expressed by a multiple of 4 excluding a fixed length code 

The index-dedicated ER unit holds index data of the second form of image data (but including the dummy data, OOh, 

and greater ER units. The index-dedicated ER unit also applied for raster to block conversion of the low resolution 

includes ER index and logical ofl&et data of a niunber of the 5 image data). A string of letters is terminated with a null data 

ER units saved. The ER index contains one of the ER unit (OOh). An empty region may be provided between the header 

numbers 0 to 63 indicative of the corresponding ER unit and the data region, 

saved out of the 64 ER units. The logical offset indicates the 8-1 Structure of Header 

location of the ER unit specified by the ER index for The header comprises a plurality of tables which will now 

constructing a file. lO described in more details. The header starts with a format 

The descriptor-dedicated ER unit includes 8 extent start table indicative of a type of its file and multiple option tables 

locations and 8 numbers of extent blocks. The extent start for data of image processing follow in a succession. Each 

location indicates the start location of one separate area with table has at its head address data of e.g. a multiple of 4. A 

the number of the allocation block. The number of extent distance between two adjacent tables is less than 256 bytes, 

blocks is indicative of the data length of the separate area in 15 It is also possible to have an empty space between any two 

the form of the number of allocation blocks. Eight of the adjacent tables. 

separate areas can be specified at maximum by data of the More specifically, the header includes the format table 

extent start location and the number of extent blocks in one (lOh), a name table (lib), a comment table (12h), a disk ID 

single descriptor-dedicated ER unit. table (14h), an' image parameter table (20h), a record data 

More particularly, the first ER unit holds at its head a data 20 table (21h), a color control parameter table {22h ), an option 

of FFFF indicating that the current ER unit is an index- table (90/t ), etc (a number in each parenthesis representing 

dedicated ER unit, as shown in FIG. 25. For specifying the an ID mark of the table), 

first ER unit for constructing the super-high resolution 8-2 Format Table 

image data file f9, 0000 of the logical oflfeet is detected. In The format table comprises, as shown in FIG. 26, a table 

the index-dedicated ER unit, the ER index holds 2 when the 25 ID (1 byte), a next table pointer (1 byte), a format version (2 

logical offset is 0000. This means that the second ER unit is bytes), a file type (1 byte), a file type version (1 byte), a total 

the first ER unit of the file f9. number of tables (1 byte), an empty region (reserved, 1 

Referring to the second ER unit (the descriptor-dedicated byte), a data start address (4 bytes), a data size (4 bytes), and 

ER unit), the start location of a first separate area for saving an empty region (reserved, 4 bytes). All the data are saved 

the file f9 is denoted by 0152 of the allocation block number 30 in binary (B) format. 

and the data length of the same is 0002 indicative of a The file type of 1 byte is OOh for recording the overall data 

number of the allocation blocks. Equally, this descriptor- management file, Olh for the image data management file, 

dedicated ER unit holds data of the remaining separate are as, 03h for the print data management file , 05h for the playb ack 

from second to eighth, in a succession. control management file, lOh for the image data file, llh for 

Then, 0001 of the logical offset following 0000 is detected 35 the overall index file, and 12h for the image index filer. Also, 

in the index-dedicated ER unit when the data in the it gives 30h,32h,33h,34h, and 35h for recording a print data 

descriptor-dedicated or second ER unit have been read. The file, a telop data file, a keyword search data file, a time stamp 

ER index joined to 0001 of the logical offset is 3. This means search data file, and a playback control data file respectively, 

the third ER unit follows the second ER unit. In the third ER 8-3 Image Parameter Table 

unit (the descriptor-dedicated ER unit), there are saved the 40 The image parameter table is saved in the header of each 

allocation block numbers indicating the start bcations of image file for recording a high or medium resolution image 

ninth and tenth separate areas respectively and the numbers data file and includes in the form of parameters the image 

of allocation blocks indicating the data lengths of the same. processing data for an original image data of the high or 

As explained, the descriptor-dedicated ER units of the medium resolution level data file. 

ERB specify the locations of the allocation blocks in 10 45 In the image recording/playback system of the 

separate recording areas. Even if one file is saved separately embodiment, both the high and medium image data are 

in different recording areas, the locations of die different produced from the original image read with its scanner or the 

areas can be identified by ERB data m the management like and saved in the form of high and medium resolution 

blocks. This allows data of the file saved in the separate image data files respectively. The original image data itself 

areas on the disk 20 to be accessed quickly and played back so has not been recorded onto the disk and is not present. The 

in a succession without searching the separate areas respec- knage parameter table saved in the header of each image file 

lively. contains relevant image processing data indicative of the 

According to the embodiment, the image file saved sepa- process of reading the original image of a high or medium 

rately on the disk is a super-high resolution image data file resolution data file and the process of converting the original 

having a data size of 18 clusters which may be too large to 55 image into the high or medium resolution data file. Hence, 

be stored in a given unrecorded area available on the disk when the image parameter table has been stored in the 

thus requiring separate recording. The high resolution image header of a file, its data remains unchanged and is not 

data file may also be stored in separate recording areas if a overwritten for saving the original image data, 

recording space of 8 clusters is not available. When the The parameters of the image parameter table are, as 

recording space for saving data of 8 clusters continuously is 60 shown in FIG, 27, 1 byte of table ID, 1 byte of next table 

available, both the super-high and high resolution image pointer, 2 bytes of image size (in horizontal), 2 bytes of 

data files should be recorded in the unseparated, continuous image size (in vertical), 1 byte of image component, 1 byte 

space. of matrix identity, 1 byte of wide ID, 1 byte of image data 

8. File Structure compressing rate, 1 byte of copy and edit right, and 1 byte 

Each of the prescribed files comprises a header and a data 65 of input device identity. The table also includes 3 bytes of 

region. The data region may start with address data of a empty region (reserved) and 1 byte of information whether 

multiple of 4, giving priority to any upper byte when data the dummy data is present or not. 
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The image size represents a number of pixels of the directory, 1 byte for an index image individual data, 1 byte 

image. The image component expresses OOh when a ratio of for a character identity code, 36 bytes for a directory name, 

luminance (Y), chrominance (Cr), and color difference (Cb) and 4 bytes for an empty region. The data arc saved in binary 

is 4:2:0, Olh when orthogonal at 4:2:0, lOh when the ratio form excluding the directory name. The directory name is 

is 4:2:2, and 20h when orthogonal at 4:2:2. The orthogonal 5 stored in ASCII code form (A). If the directory name is 

means that Y and C are identical to each other. saved in the form of an ISO code, a SIS code, or other code 

The matrix identity holds a (counter-clockwise) rotation than ASCII code form, its data type is expressed by C. 

data in image display. Its options are OOh for common The directory number represents a number of the image 

display in a horizontal direction, Olh for displaying at an directory in which the image file of the index image is saved, 

angle of 90 degrees to the horizontal, 02h for displaying at lo The index image number indicates a number of the image 

an angle of 180 degrees to the horizontal, and 03h for file corresponding to the index image. Upon the m-th index 

displaying in vertical or at an angle of 270 degrees to the image in the overall index file being specified by the user, 

horizontal. An option of FFh is undefined so far. the m-th image directory data unit is accessed. As a corre- 

The parameter data all can be retrieved and displayed spondiog directory number is read from the m-th image 

when requested. This allows the user to view and identify the 15 directory data unit, its directory is specified in which the 

relevant parameters when the parameter table being dis- desired index image is saved. 

played on the monitor 9. The index image individual data includes an index image 

8-4 Overall Data Management File (First Management File) display data, e.g. a rotation data, which is tised for display 

The overall data management file is a management file for the index image on the monitor. 

controUing comprehensively the data files in the PIC_31D 20 8-6 Image Data Management File (Second Management 

directory. File) 

Hie overall data management file consists of a header and The image data management file is provided in each 

a data region, as shown FIG. 28(a), The header comprises a image directory for controlling the images saved in the 

format table (lOh), a name table (llh), a commeot table directory. 

(12h), a disk ID table (14h), and an option table (90h). 25 Th& image data management file thus consists of a header 

Hie data region includes 2 bytes for the total number of and a data record, as shown in FIG. 29(a) . Th e header 

images, 2 bytes for a next image directory number, 2 bytes includes a format table (lOh), a name table (llh), a comment 

for the total number of image directories, 1 byte for indi- table (12h), a disk ID table (14h), and an option table (90h). 

eating the presence of a playback control directory, 1 byte The data region comprises 1 byte for a link ID, 3 bytes for 

for the number of playback control files, 1 byte for the 30 an empty region (reserved), 2 bytes for a next image number, 

number of print data files, and 1 byte for indicating the 2 bytes for the number of images, 2 bytes for an empty 

presence of a telop data file. Also, those are followed by 1 region (reserved), 1 byte for the number of image index files, 

byte for indicating the presence of a search data file, 1 byte 1 byte for a next image index file number, 4x256 bytes for 

for an automatic start file number, 2 bytes for a last accessed an index file data, and 16 bytes for N image data units (the 

image directory number, 2 bytes for a last accessed image 35 number of images). The data of bytes are saved in binary 

number, 8 bytes for a password, 6 bytes for a narration form. 

language, 2 bytes for an empty region (reserved), and 48 Hie number of images represents the total number (N) of 

bytes for N image directory data units (N being a nxmiber of images saved in the image directory. The index file data 

the image directories). The data of bytes are saved in binary holds data arranged in a sequence of display and may consist 

form. 40 of 256 entries regardless of the number of existing index 

The total number of images represents the number of files, 

images with a common resolution level (the medixim reso- The image data \init is 16 bytes and recorded correspond- 

lution level) having an aspect ratio of 3:4. The next image ing to the index image saved in the image index file 

directory number is the number of the last directory added explained below, 

by one. The number of image directories is expressed by N 45 The image index file holds in a sequence of display a set 

(the number of image directories). The presence of a telop of the index images indicative of all the image files stored in 

data file is OOh if the telop data file is not present, and Olh the image directory. Hence, the image index file has N index 

when it is present. images identical in the number to N images saved in the 

The number of image directory data units composed of 48 directory, 

bytes is stored in relation to the index images saved in the 50 Also, the image data unit corresponds one of the index 

overall index file. The overall index file holds a set of the images saved in the image index file. The number, e.g. m-th, 

index images of the image directories selected one from of the image data unit is thus identical to the m-th index 

each image directory by the user and arranged according the image saved in the image index data file, 

sequence of the image directories. As one index image is In other words, the image data units are saved identical in 

selected firom each of the image directories, the number of ss the number and sequence to those of the index images 

the index images in the overall index file is N as identical to recorded in the image index file. 

the number of the image directories. The image data unit comprises, as shown in FIG. 29(Z>), 

Ihe image directory data unit corresponds one of the 2 bytes for a directory number, 2 bytes for an image number, 

index images saved in the overall index file. The number, 1 byte for an image type data, 1 byte for an image individual 

e.g. m-th, of the image directory data unit is thus identical 60 data, 1 byte for a fink number, 1 byte for a narration data, 2 

to the m-th index image saved in the overall index data file. bytes for a keyword search data number, 2 bytes for a time 

In other words, the image directory data units are saved stamp search data number, 2 bytes for a telop number, and 

identical in the number and sequence to those of the index 2 bytes for an empty region (reserved). The data are all saved 

images recorded in the overall index data file. in binary form. 

The image directory data unit comprises, as shown in 65 The directory number represents a number of the image 

FIG. 28(6), 2 bytes for a directory number, 2 bytes for an directory in which the image file of the index image is saved. 

index image number, 2 bytes for the number of images in the The image number indicates a number of the image file 
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cxjrresponding to the index image. Upon the m-th index index image data region consists of a header and a data 

image in the image index file being specified by the user, the record, as shown in HG, 32(fe). The header has a format 

m-th image data unit is accessed. As a corresponding direc- table followed by an empty region where any user data can 

tory number is read from the m-th image data unit, iU be stored. The data record holds the index image data (of the 

directory is specified in which the desired index image is 5 low resolution level) and also includes an empty region after 

saved Also, the image number tells the location of the image ^^^^ "^^8® 

file in the image directory. 8-10 Image Index File , , ,u • a ■ 

Tteimageindividualdataholdsdataofitstypeincluding . J^^ unage mdcx ^e holds a set of the index mia^ 

PSN of m^um resolution level data file and PHP of high "^^^l^^ f]}^^. ^^^^ filessavedm the image directory The 

ux ui^iu^ ; " . ■ u J- number of the index images saved m the image index file is 

resoluUon level data file. When the high or medium rcso- lO -^^^^.^^ total number, N, of images in the image 

lution image data file is desired for the index unage, the directory, 

image individual data determines (the first three letters of) a ^^^^g^ ^^^^ ^ collection of index image data 

file name. (of jo^y resolution level) and has no header, as shown in 

8-7 Print Data Management File fjg. 33(fl). Each image index data includes a header. The 

Hie print data management file consists of a header and 15 number of the image index data in the image index file is 

a data record, as shown in FIG. 30. The header includes a specified by the number of directories saved in the overall 

format table (lOh), a name table (llh), a comment table data management file. Also, the index images are indexed by 

(12h), and an option table (90h). the order of the management files. 

The data record comprises 1 byte for a next print data file More specifically, each the index image data comprises 

number, 1 byte for the number of print data files, 2 bytes for 20 the header which consists of a format table and an empty 

an empty region (reserved), and 4xN bytes for print data file region, and a data record which incorporates a fixed length 

management information. code form of the low resolution image data and an empty 

The next print data file number represents the number of region. A sum of the header size and the low resolution 

the final print data file added by one. The number of print image data may be 4096 bytes. The header size is 256 bytes 

data files represents the total number of the print data files 25 including its empty region, 

and the print data file management information indicates the 8-11 Print Data F£e 

number of print data files involved. The print data file consists of a header and a data record 

Hie print data file management information comprises, as as shown in FIG. 34(fl). The header includes a format table, 

shown in FIG. 30(^>), 1 byte for a print data file number, 1 a name table, a comment table, and an option table. The data 

byte for a print execution ID, and 2 bytes for an empty 30 recordcomprises2bytesforthenumber of prints, 2 bytes for 

region (reserved). The print data file number is a number of an empty region (reserved), and 40xN bytes for print data, 

the print data file. The print execution ID represents OOh The number of prints represents the total number of 

when no printing action is perform and Olh when printing is images to be printed. The print data has a size of 40 bytes by 

required. the number of prints. The data are saved in binary form. 

8-8 Image Data File 35 More particularly, the print data is based on 2 bytes for an 

Hie image data file consists of a header and a data record, image directory number, 2 bytes for an image number, 1 byte 

as shown in FIG. 31. The header includes a format table, an for an image type, and 2 bytes for the number of copies. The 

image parameter table, a separate management table, a name number of copies represents a number of copies of the image 

table, a comment table, a copy right information table, a to be printed, 

recording dale table, a color control information table, an 40 9. Recording Action 

aberrance information table, a camera information table, a The recording action will now be described in conjunction 

scanner information table, a laboratory information table, with the above explained multi-level directory structure and 

and an option table. The format table and the image param- the file structure. The recording action is shown in a flow- 

eter table are strictly essential for constituting the system chart of FIGS. 35 and 36. As shown in FIG. 35, the 

while the other tables may be optional, 45 procedure of the recording action starts with the storage 5 

A data in each table is image processing information turned to its standby state by the user switching on the power 

including various conditions in convening the original key 31 shown in FIG. 8. The procedure then moves to Step 

image into a high or medium resolution level image data. S51. 

The image processing information in the tables thus remains At Step S51, the optical disk 20 is loaded by the user 

unchanged and never overwritten during a common record- 50 through the disk insert inlet 30 shown in FIG. 8 and Step S52 

ing or playback action mode. follows. The optical disk 20 loaded through the disk insert 

Ihe data record of the image data file holds a fixed length inlet 30 is placed in the storage 5 enabUng the recording of 

code form of the high or medium resolution image data. an image data. 

8-9 Overall Index FUe At Step S52, the system controller 6 directs the storage 

The overall index file holds a set of index images selected 55 controller Sd shown in FIG. 6 to activate the disk recording/ 

by the user one fi-om each image directory and stored in an playback device 5c for reading P-TOC and U-TOC from the 

order for monitor display. The number of the index images optical disk 20. P-TOC and U-TOC are transmitted to the 

saved in the overall index file is identical to the number of system controller 6 shown in FIG. 1. The system controller 

the image directories. 6 upon receiving P-TOC and U-TOC examines whether the 

The overall index file is a collection of index image data 60 data U-TOC is present or not and if yes, detects the location 

(of the low resolution level) and has no header. The number of the data U-TOC on the disk. In fact, the data U-TOC is 

of the index images is specified by the number of directories not eligible for handling the recording area where a data file 

in the overall data management file. The index images are is saved. When detecting the data file, the system controller 

indexed by the order of the management files. 6 judges that the data U-TOC is present in the head of the 

More particularly, the overall index file comprises a 65 data file. This is followed by Step 853. 

plurality of index image data regions, numbered 0 to N, each At Step S53, the system controller 6 causes the storage 

having a size of 4096 bytes, as shown in FIG. 32(a). The controller Sd to activate the disk recording/playback device 
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5c for readiag the data U-TOC, shown in FIG. 13(a), from directory is demanded by the user. If not, Step S62 follows, 

the optical disk 20. The data U-TOC is transmitted to the When it is judged yes, the procedure moves to Step S71 

RAM 6a of the system controller 6. The system controller 6 shown in FIG. 36. 

retrieves the data U-TOC saved temporarily in the RAM 6a At Step 862, with the image directory being not 

to identify the locations of the image directories and files. 5 demanded, the system controller 6 examines again the action 

This is followed by Step S54. The procedure of searching the of the operating module 10 whether creation of a new image 

location of a recorded file will be described later in the directory other than the existing image directory is requested 

section of Description of search action. or not. If not. Steps S60 and S62 are repeated until the 

At Step S54, the system controller 6 examines the data creation of a new image directory is demanded. If it is 

U-TOC from the RAM 6a whether or not the directory judged yes, the procedure goes to Step S63, 

(PIC_JVID) and overall data management file are included to At Step S63, the system controller 6 upon receiving a 

establish a format on the optical disk 20 suited for image demand for creating a new image directory gives a number 

data recording. If not, the optical disk 20 is formatted and the to the new image directory through reviewing the existing 

procedure of this routine is terminated giving a standby state image directory niimbers in the overall data management 

for awaiting for a fresh command of recording. If it is judged file, and builds an image data management file and an image 

yes, the procedure goes to Step S55. index file in the new image directory. This is followed by 

At Step S55, the system controller 6 directs the storage Step S71 shown in FIG. 36. 

controller Sd to activate the disk recording/playback device At Step S71 shown in FIG. 36, the system controller 6 

5c for retrieving all the management files and saves them directs the storage controller Sd to activate the disk 

temporarily in its RAM 6a. Then, Step S56 follows. rccording/playback device 5c for reading all the image data 

At Step S56. the system controller 6 drives the monitor 9 20 from the index file in the selected image directory and 

to display a screen for selecting a desired recording mode to transmits the image data to the main memory 11 shown in 

record image data. More particularly, the selection screen on FIG. 4. Then, the procedure goes to Step S72. The image 

the monitor 9 provides two options; an HD recording mode data retrieved firom the index file has a fixed length code 

for recording a high definition image of 1024x1536 pixels form accompanied with a header and is directly imparted to 

and a UD recording mode for recording a super-high defi- 25 the main memory 11a without being expansion decoded. If 

nition image of 2048x3072 pixels. the index file contains no image data, the main memory 11a 

As described, the medium resolution image data is receives none, 

recorded in a fixed length mode of two clusters. It is also At Step S72, the system controller 6 examines the action 

possible to add another recording mode for storing the of the operating module 10 whether a command of starting 

medium resolution image data in a one-cluster fixed length 30 the recording action is given or not by the iiser. If not. Step 

form. This allows the user to select from the two, one-cluster S72 is repeated until the start command is entered. When it 

and two-cluster, fixed length code recording modes. When is judged yes, the procedure goes to Step S73. 

the two-cluster fixed length recording mode is selected, the At Step S73, the system controller 6 examines whether or 

medium resolution image data is saved at a higher definition not the data to be recorded is of an index image or not. If not, 

rate. When the one-cluster fixed length recording mode is 35 the procedure moves to Step S74 and when yes, to Step S83. 

selected, the medium resolution image data is recorded at a At Step S83, a signd indicating the data to be recorded is 

not higher definition rate but increased in the number of of the index image is supplied to the decimation/ 

recorded images. compression/expansion controller 4t shown in FIG. 5. The 

At Step S57, the system controller 6 examines the action decimation/compression/expansion controller 4i upon 

of the operating module 10 whether any of the HD and UD 40 receiving the signal imparts the fixed length encoding coef- 

recording modes is selected or not. If not, Step S57 is ficient for the index image to the compression/expansion 

repeated until the selection is made. When it is judged yes, circuit 4h. Then, Step S84 follows, 

the procedure advances to Step S58. At Step S84, the decimation/compression/expansion con- 

At Step S58, the system controller 6 calculates a number troller 41 directs the compression/expansion circuit 4h to 

of images recordable in the hD or UD recording mode 45 carry out a compression encoding process of the Va deci- 

through examining the number of recorded images (of the mated image data with the fixed length encoding coefficient 

medium resolution level) saved in the overall data manage- to yield a Vis -cluster fixed length code form of the image 

ment file and the number and type of images to be recorded data. This is followed by Step S85. 

saved in the image data management file from the RAM 6s, At Step S85, the system controller 6 drives the memory 

More specifically, the optical disk 20 has a recording so controller 13 to add a header to and record the index image 

space of up to 200 images comprising a combination of the of 4096 bytes in the index file saved in the main memory 11a 

2-clusler medium resolution image data and the 8-cluster shown in FIG. 4. Hiis is followed by Step S86. 

high resolution image data, or up to 100 images comprising At Step S86, the system controller 6 examines whether or 

a combination of the 2-cluster medium resolution image data not all the index images have been stored in the main 

and the 18-cluster super-high resolution image data. When 55 memory 11a. If not, the procedure moves back to Step S73 

the number of recorded images is subtracted from the entire and when yes, it goes to Step S87. 

recording space of the optical disk 20, an available size is At Step S87, the system controller 6 detects an unrecorded 

given for storing the images in either the HD or UD area by recognizing 00 (a code representing an available 

recording mode. allocation block) of the 2-bit entry of the allocation block 

At Step S59, the system controller 6 reads the image 60 number in the volume space bit map VSB of the data U-TOC 

directory data units in the overall management file from the saved in the RAM 6a, Hiis is followed by Step S88. 

RAM 6a and directs the monitor 9 to display their contents At Step S88, the system controller 6 directs the storage 

including a directory name, a directory number, and a controller Sd to activate the disk recording/playback device 

number of images in the directory. This is followed by Step 5c for accessing the unrecorded area on the optical disk 20. 

S60. 65 Then, Step S89 follows. 

At Step S60, the system controller 6 examines the action At Step S89, ,the system controller 6 directs the storage 

of the operating module 10 whether or not the image controller Sd to activate the disk recording/playback device 
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5c for recording the index file including the index images on high resolution image data, and the recording space avail- 
to the unrecorded area of the optical disk 20. The procedure able on the optical disk 20 is too small to spare any 
goes to Step S80. physically continuous unrecorded area after the last recorded 

For recording a number of the index images of the fixed image file. In that case, an extent record block ERB is 

length code form on the optical disk 20, the index images are 5 produced in the management block and used for linking two 

temporarily stored in a given sequence in the main memory or more separate unrecorded areas to store the entire file, 

llfl before recorded on the optical disk 20. This allows the At Step S76, the system controller 6 directs the 

number ofthe index images to constitute one index file in the decimation/compression/cxpansion controller 4i to deter- 

main memory 11a which is then recorded in a physically mine a fixed length encoding coefficient for 8-clustcr high 

continuous recording area of the optical disk 20. lo resolution image data or 18-cluster super-high resolution 

As prescribed, the image has a Vis-cluster fixed length image data. Step S77 follows, 

code form. For storing the Vls-clustcr fixed length code form At Step S77, the decimation/compression/expansion con- 

of the image data od the optical disk 20, each Vis-cluster of troUer 4i drives the compression/expansion circuit 4h to 

the code form has to be accompanied with a dummy data of produce an 8-cluster high resolution image data or 18-cluster 

iVis-cluster length to yield one cluster length. If the index 15 super-high resolution image data with the fixed length 

image of the Vis-cluster code form is directly recorded on the encoding coefficient. This is followed by Step 878, 

optical disk 20, the recording space is needed more for At Step S78, the system controller 6 directs the storage 

storing the dummy data than for storing the index image controller Sd to activate the disk rccording^playback device 

data. Hence, the recording space of the optical disk 20 wiU 5c for recording the image data of a fixed length code form 

hardly be used at efficiency. 20 on the optimum recording area of the optical disk 20. The 

In the still image recording/playback system of the procedure then moves to Step S79. 
present invention, data of the index images is temporarily At Step S79, the system controller 6 upon saving the 
saved in the main memory llfl in the form of an index file, image data determines a file name of the image data accord- 
After completion of saving all the index image data, the ing to its resolution level as well as data of the image data 
index file of the index images is retrieved fi:om the main 25 management file in the image directory. This is followed by 
memory llfl and stored on the optical disk 20. It is assumed Step S80. 

that an index file having 25 index images is to be recorded. In particular, the process of recording six, first to sixth, 

15 of the 25 index images (ISxi/is-cluster) is saved in one images scanned from a negative film into the image direc- 

cluster size region while 10 of the same (lOx Vis-cluster) and tory PICOOOOl in the HD recording mode will now be 

a dummy data of Vis -cluster are saved in another cluster size 30 explained. 

region. This allows the amoiml of the dummy data recorded Prior to the recording, it is clarified firom the image data 

on the disk to be decreased considerably, contributing to the management file in the RAM 6a that no image is saved in the 

efficient use of the recording space of the optical disk 20. HD recording mode. The high resolution level (HD) of the 

Also, the still image recording/playback system of the first image is expressed by PHPOOOOO.PMP and the medium 

present invention allows data of the index images to be 35 resolution level (SD) is PSNOOOOO.PMP. As the first to sixth 

temporarily saved in the main memory llfl in the form of an images have been saved, their files PHPOOOOO.PMP to 

index file which is then recorded in a physically continuous PHP00005.PMP of the high resolution level and 

recording area of the optical disk. Thereby, the index file PSN00000.PMPtoPSN0005.PMPof the medium resolution 

stored on the disk remains continuous without a break. The level are created. 

index file on the optical disk 20 can thus be read at a higher 40 The process of recording index images of the six images 

speed. is then involved. The six index images are allocated in a 

For adding another index image to the index file, the index sequence to PIDX0OO.PMX saved in the RAM 6a and no 

image data in the index file is first read and transferred to the new index file is produced. However, if the mmiber of index 

main memory llfl. After the dummy data joined to the last unages saved in the first index file exceeds a predetermined 

index image saved in the file is deleted, the additional index 45 mmiber (e.g. 25), the second index file is created e.g. 

image is stored in an area next lo the last index image in the PlDXOOl.PMX, 

index file (this process is unnecessary if the dummy data is At Step S80, the system controller 6 examines whether the 

not present), three, high (or super-high), medium, and low (for index 

When not is given at Step S73, the procedure goes to Step image), resolution levels of the image data all have been 

S74 where the system controller 6 seeks an unrecorded area 50 stored or not. If not, the procedure goes back to Step S73 for 

on the optical disk 20 for storing the medium or high savingtheimagedataof not recorded resolution level. When 

resolution image data. This is followed by Step S75. it is judged yes, the procedure advances to Step S81. 

More particularly, the system controller 6 detects the At Step S81, the system controller 6 examines whether the 

unrecorded area by identifying 00 (a code representing an eject key 32 of the operating module 10 is activated or not. 

available allocation block) of the 2-bit entry of the allocation 55 If not, Step S81 is repeated. When it is judged yes, the 

block number in the volimie space bit map VSB of the data procedure goes to Step S82. 

U-TOC saved in the RAM 6a, At Step S82, the system controller 6 updates the data 

At Step S75, the system controller 6 directs the storage U-TOC, overall data management file, and image data 

controller Sd to activate the disk recording/playback device management file stored on the disk with data of the data 

5c for accessing an optimum one of the unrecorded areas 60 U-TOC, overall data management file, and image data 

detected at Step S74. management file saved in the RAM 6a. Then, the procedure 

Most preferably, the optical recording area is located after of start routine steps shown in FIGS. 35 and 36 is termi- 

the (last) recorded file of the same directory stored on the nated. 

disk and also has a physically continuous area size (several In other words, the volume descriptor (VD), volume 

clusters) suited for recording the current image data. 65 spaced bit map (VSB), management table (Ml), directory 

There is a case that the image data is great in size, e.g. record block (DRB), and extent record block (ERB) in 

(8-cluster) high resolution image data or (18-cluster) super- U-TOC are substantially overwritten. 
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In the VD, replaced are contents of the allocation block a fixed length encoding coefficient for index image to the 

data (recordable allocation block data), the number of dircc- comprcssioo/expansion circuit 4h. This is followed by Step 

tories (when creation of a new directory is requested), the S105. 

number of files, the DRB data (when a new directory or file At Step SIOS, the system controller 6 directs the 

is produced), and the ERB data (when a new file is stored in 5 decimation/compression/expansion controller 4i to activate 

physically separated recording areas which are linked to one the compression/expansion circuit 4h for conducting a com- 

another by HIB). prcssion encoding process of the W decimated image data 

In the VSB, the two-bit codes representing the allocation with the fixed length encoding coefficient to yield a Vis- 
block attributes are rewritten. cluster fixed length code form of the index image. This is 

In the MT, new entries are added when the DRB and ERB lo followed by Step S106, 

arc increased in number. Addition of one directory record At Step S106, the system controller 6 drives the memory 

unit to the existing DRB does not require the updating of MT controller 13 to add a header lo and record the index image 

data. of 4096 bytes in the index file saved in the main memory 11a 

In the DRB, one directory-dedicated directory record unit shown in FIG. 4. Hicn, Step S107 foUows. 

is added when a new directory is created. Similarly, one 15 At Step S107, the system controller 6 examines whether 

file-dedicated directory record unit is added when a new file or not all the index unages have been stored in the main 

is produced. memory 11a. If not, the procedure moves back to Step S93 

The ERB is rewritten when die file is specified by the and when yes, it goes to Step 8108. 

DRB and saved in physically separated recording areas. At Step S108, the system controller 6 detects an unrc- 

Duriog the formatting, this is not involved, 20 corded area by recognizing 00 (a code representing an 

For the updating, the total number of images, next image available allocation block) of the 2-bit entry of the allocation 

directory number, number of directories, and image direc- block number in the volume space bit map VSB of the data 

tory data unit in the overall data management file are mainly U-TOC saved in the RAM 6a. This is followed by Step 

overwritten. When a new image directory is created, the S109. 

image directory data units are increased by one. 25 At Step S109, the system controller 6 directs the storage 

When a new image directory is estabhshed, its image data controller 5d to activate the disk recording^playback device 

management file is also created. Accordingly, the number of 5c for accessing the unrecorded area on the optical disk 20. 

images, number of image index files, next image index file Then, Step SllO follows. 

number, index file data, and image data unit are substantially At Step SllO, the system controller 6 directs the storage 

updated. The index file data is updated when a new index file 30 controller Sd to activate the disk recording/playback device 

is produced. The number of indexes is updated when the 5c for recording the index image on to the unrecorded area 

number of indexes in the index file is increased. The image of the optical disk 20. The procedure goes to Step SIQO. 

data units are attributed to their respective index images and Detected are. the unrecorded area for storing the low 

are increased by a number corresponding to added images. resolution image data at Step S108, an unrecorded area for 

In a routine action, the data in the image data unit is not 35 the medium resolution image data at Step S94, and an 

updated. The updating is made in case that an order of the uiuecorded area for the high (or super-high) resolution 

index images is changed and their image numbers are image data at Step S103 respectively. For detecting the 

altered. umecorded areas, 00 (a code representing an available 

10. Description of Other Recording Action allocation block) of the 2-bit entry of the allocation block 

Another procedure of recording the image data of differ- 40 number in the volume space bit map VSB of the data U-TOC 

enl resolution levels will be described referring to a flow saved in the RAM 6a is searched. At the time, the address 

chart shown in FIG. 37. The flow chart of FIG. 37 starts to be sought for each resolution level has to be specified, 

upon the procedure of Steps S35 to S63 shown in FIG. 35 In common recording of the low resolution image data 

being completed. Step S91 foUows where the system con- (Step S108), the HD recording mode allows up to 200 index 

troUer 6 reads all the image daU from the index file of a 45 images to be stored. In any of the HD and UD recording 

desired image directory. At Step S92, a demand of starting modes, the index image has a Ms-cluster fixed length code 

the recording from the user is fed to the system controller 6. form. Therefore, the area required for recording the index 

Then, the procedure goes to Step S93. image is calculated from 200 times Vis-cluster equaling 

Steps S91 and S92 of FIG. 37 are identical to Steps S71 13.33 clusters. If the image directories are increased in 

and S72 of FIG. 36. 50 number, they may aUows one or two index images for each 

At Step S93, the system controller 6 examines whether the directory to be saved. The image directories are registered 
image data to be recorded is of the high resolution level (HD 20 at maximum and their index images are proportionally 
or UD), medimn resolution level (SD), or low resolution increased in number. The space for recording the index 
level (for index image). When it is judged that the image images is thus increased to at least 32 clusters of a size, 
data is of the low resolution level, the procedure goes to Step 55 Accordingly, the system controller 6 first searches allocation 
S104. When of the medium resolution level, the procedure blodc codes defined by the addresses of 32, first to thirty- 
moves to Step S94. When of the high resolution level, the second, clusters from the innermost of the disk before 
procedure advanced to Step S103, starting the detection of unrecorded areas. No other available 

When it is judged at Step S93 that the low resolution areas are accessed at the time, 

image data is to be recorded, the procedure goes to Steps 60 Also in recording of the medium resolution image data 

S104 and SllO which are idendcal to Steps S83 to S89 of (Step S94), the HD recording mode allows up to 200 images 

FIG. 36. to be stored. As the medium resolution (SD) image data is 

At Step S104, the system controller 6 transmits a signal based on a two-cluster fixed length unit, the space reqxiired 

indicating that the image data to be recorded is of index for recording the medium resolution image data is calculated 

image to the decimation/compression/expansion controller 65 from 200x2=400 clusters. Accordingly, the system control- 

4i shown in FIG. 5. The dedmation/comprcssion/cxpansion ler 6 searches allocation block codes defined by the 

controller 4i upon receiving the signal calculates and imparts addresses of 400 clusters after the index image clusters (1 to 
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32), i.e. the thirty-third to four-hundred-thirty-second clxis- image), resolution levels of the image data all have been 

ters from the innermost of the disk, to identify the locations stored or not. If not, the procedure goes back to Step S93 for 

of unrecorded areas. This is followed by the Step S95. saving the image data of not recorded resolution level. When 

The UD recording mode albws up to 100 medium it is judged yes, the procedure advances to Step SlOl. 

resolution images to be stored while the medium resolution 5 At Step SlOl, the system controller 6 examines whether 

(SD) image data is based on the two-duster fixed length the eject key 32 of the operating module 10 is activated or 

unit Hence, the space required for recording the medium not. If not. Step SlOl is repeated. When it is judged yes, the 

resolution image data is calculated from 100x2o200 clus- procedure goes to Step S102. 

ters. Accordingly, the system controller 6 searches allocation At Step S102, the system controller 6 updates the data 

blockcodes defined by the addresses of 200 clusters after the lO U-TOC, overall data management file, and image data 

index image clusters (1 to 32), i.e. the 33rd to 232nd clusters management file stored on the disk with data of the data 

from the innermost of the disk, to identify the locations of U-TOC, overall data management file, and image data 

unrecorded areas. This is also followed by the Step S95. management file saved in the RAM 6a. Then, the procedure 

Furthermore in recording of the high and super-high of routine recording steps shown in FIG. 37 is terminated, 

resolution image data (Step S103), the HD recording mode 15 Steps S95 to S102 of this procedure are identical to Steps 

allows up to 200 images to be stored. As the high resolution S7S to S82 shown in FIG. 36. 

image data is based on an eight-cluster fixed length unit, the In this procedure of recording the image data, the 

space required for recording the high resolution image data addresses of the allocation blocks in the VSB saved in the 

is calculated from 200x8=1600 clusters. Accordingly, the RAM 6a are examined to determine the recording locations 

system controller 6 searches allocation block codes defined 20 of the low, medium, and high (or super-high) resolution 

by the addresses of 1600 clusters after the index image levels of the image data. In other words, the recording space 

clusters (1 to 32) and the medium resolution image clusters on the disk is separated by assigning the addresses read from 

(33 to 432), i.e. the 433rd to 2032nd clusters from the the VSB in the RAM 6a. 

innerside of the disk, to identify the locations of unrecorded For example, the recordable locations on the disk may 

areas. Then, Step S95 follows. 25 physically be identified before recording. However, the area 

Ihe UD recording mode allows up to 100 images to be size (for the medium and high resolution image data) is 

stored while the super-high resolution image data is based on varied between the HD recording mode and the UD record- 

the 18-cluster fixed length unit. Hence, the space required ing mode. It is thus needed to spare as a large area as 

for recording the super-high resolution image data is calcu- predicted. More specifically, there is requested a size of 400 

lated from 100x18-1800 clusters. Accordingly, the system 30 clusters for recording the medium resolution image data in 

controller 6 searches allocation block codes defined by the the HD mode or 1800 clusters for storing the high resolution 

addresses of 1800 clusters after the index image clusters (1 image data in the UD mode. This will decline the efi&cient 

to 32) and the medium resolution image clusters (33 to 232), use of a given recording space. 

i.e. the 233rd to 2032nd clusters from the innerside of the Although the addresses are designated in the order of, 

disk, to identify the locations of unrecorded areas. This is 35 from the innermost of the disk, index data, medium resolu- 

followed by the Step S95. tion level data, and high resolution level data in the above 

As the searching of unrecorded areas is completed, the description, a reverse order, from the outermost of the disk, 
procedure goes to Step S95 where the system controller 6 index data, medium resolution level data, and high resolu- 
storage controller Sd to activate the disk recording/playback tion level data may be used as well as any order depending 
device Sc for accessing optimimi one of the unrecorded 40 on the design for application, 
areas detected. This is followed by Step S96. The optimum 11. Process of Recording Album Name or Like 
recording area is determined with no relation to the directory The album is designated as one image directory assigned 
and may be any first accessed area. As an available recording in a lower level of the direaory. In the still image recording/ 
area is found, it is filled with the data. As the result, the data playback system of the embodiment, the process of record- 
is saved from the front of each unrecorded area. 45 ing the image data of different resolution levels is followed 

At Step S96, the system controller 6 drives the by entry of an album name, an image title in each album, a 

decimation/compression/expansion controller 4i to deter- keyword for searching a desired image, and a disk name, 

mine a fixed length encoding coefficient for high or super- The entry action starts with the write key 53 of the 

high resolution image data. This is followed by Step S97. operating module 10 being switched on by the user. The 

At Step S97, the system controller 6 directs the 50 system controller 6 upon detecting the switching-on of the 

decimation/compression/expansion controller 4j to activate write key 53 activates a write mode for entering the data of 

the compression/expansion circuit 4h for producing an characters. 

8-cluster high resolution image data or 18-cluster super-high This allows the user to operate the up, down, left, and 

resolution image data with the fixed length encoding coef- right keys 54. In response to the activation of the up, down, 

ficient. This is followed by Step S98. 55 left, and right keys 54, the system controller 6 drives the 

At Step S98, the system controller 6 directs the storage display 26 to display in a sequence a group of options 

controller Sd to activate the disk recording/playback device including an album name, an image title, a keyword, and a 

5c for recording the image data of a fixed length code form disk name. The user selects one of the options displayed on 

on the optimum recording area of the optical disk 20. The the display 26 and hits the EXEC key 55 of the operating 

procedure then moves to Step S99. 60 module 10 for entering the selected option. The system 

At Step S99, the system controller 6 upon saving the controller 6 then recognizes the entry of the optioa 

image data determines a file name of the image data accord- This is followed by operation of the ten-key pad of the 

ing to its resolution level as well as data of the image data operating modxde 10, Corresponding to a series of the 

management file in the image directory. This is followed by activations of the ten-key pad, the system controller 6 shows 

Step SI 00. 65 a set of characters on the display 26. When the characters on 

At Step SlOO, the system controller 6 examines whether the display 26 represents a desired item, e.g. an album name, 

the three, high (or super-high), medium, and low (for index their data is loaded by the user hitting the EXEC key 55, 
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The system controller 6 upon detecting the reactivation of The video memory lib has a storage size of 2048 pixels 

the EXEC key 55 terminates the write mode and directs the in vertical by 2048 pixels in horizontal. The storage size is 

disk recording/playback device 5c to record the entered data divided into an area (image area) of 1024x1536 pixels 

of e.g. an album name, as an ASCII code foraa on the optical (verticalxhorizontal) for storing the image data, and the 

disk 20. 5 remaining area or a command area of 16x32 pixels (512 

More specifically, for storing a desired image name, the bytes) for storing the ASCII code data, 

user turns on the write key 53 to shift the system controller The memory controller 13 directs the video memory lib 

6 to the write mode and operates the up, down, left, and right to save the image data and the ASCII code data received 

keys 54 to select and display an option of the image name from the buffer circuit 4b in the image data area and the 

before entering it with the tea-key pad 50. The system lO command area respectively. 

controller 6 converts the entered image name to an ASCII When the image data and ASCII code data have been 

code form which is loaded to the disk recording/playback saved in the video memory lib, the main controller 13 reads 

device 5c, Finally, the disk recording/playback device 5c out the ASCII code data from the command area and 

records the ASCII code form of the image name on to the translates it to an image data which is then stored in the 

optical disk 20. 15 video memory Hb. 

The image name may be expressed by 16 letters and the For example, an ASCII code of 41H read from the 

album name may be by 32 letters. The letters are selected command area represents A of the alphabet letter. The 

from alphabets, Japanese Katakanas, Chinese characters, memory controller 13 converts the letter A to a visual data 

and other symbols. Displayed on one screen are up to 432 of 24x24 pixels which is then saved in the video memory 

letters (16 letterx25 images plus 32 letters of an album 20 Vlb so that A can appear in a lower of its corresponding 

name). image screen. 

12. Description of Playback Action After the action of storing both the image data and the 

The procedure of playing back the image data from the ASCII code data of a visual form (which are referred to as 

optical disk 20 and displaying it on the monitor 9 in the still the image data for simplicity hereinafter) in the video 

image recording/playback system of the present invention 25 memory lib is completed, the memory controller 13 

will be described. retrieves the image data from the video memory 11. The 

The procedure starts with the album key 33 of the image data is then converted by the D/A converter to an 

operating module 10 being switched on by the user. In analog video signal which is transmitted to the monitor 9. 

response to the switching on of the album key 33, the system Accordingly, the monitor 9 displays on its screen the 

controller 6 directs the disk recording/playback device 5c 30 alb;mi name and 25 index images with their titles superim- 

and the display 26 to reproduce and display album data posed thereon, as shown in FIG. 41. 

respectively. As the optical disk 20 carries 4 albimis, the When the user wants to view 25 images of the remaining 

activation of the album key 33 allows display of each of the half of the album on the monitor, its command is given 

4 albums on the display 26. through operating the operating module 10. In response, the 

The user then selects a desired one out of the 4 albums and 35 system controller 6 dSrects the disk recording/playback 

hits the first index key 38a. In response to the activation of device 5c to retrieve the low resolution image data and 

the first index key 38a, the system controller 6 directs the ASQI code data of the 25 images. The low resolution image 

disk recording/playback device 5c to play back low resolu- data and ASCII code data of the 25 images are quickly 

tion image data for index display and ASCII code form (of transferred in the same manner as above described to the 

album name data and image name data) of the selected 40 monitor 9 for display. 

album. While 25 index images being displayed on the monitor 9, 

One album may consist of 50 images. If 50 images are any desired one can be selected by the user manipulating the 

displayed at once on the screen, each image will be operating module 10. 

decreased in size and viewed by the user with more difl&culty In response to the activation of the operating module 10, 

for selection. For compensation, the system controller 6 45 the system controller 6 directs the disk recording/playback 

controls the disk recording/playback device 5c for loading devices 5c to read out data of the desired image of the 

25 images of low resolution level data on each request. In medium resolution level from the optical disk. The medium 

response, the disk recording/playback device 5c reads out resolution image data for display is then read from the 

the low resolution image data of 25 images, and the ASCII optical disk 20 by the playback action of the disk recording/ 

code form of album name and image name data from the so playback device 5c and transmitted to the video memory lift 

optical disk 20 in a sequence from the innermost. The image as described. 

data is then transmitted through the EFM circuit 21 to the Upon the video memory life receiving and saving the 

compression/expansion circuit 4/i and the ASCII code data medium resolution image data temporarily, the memory 

is sent directly to the buffer circuit 4b. controller 13 reads out and transmits the medium resolution 

The compression/expansion circuit 4h subjects the image 55 image data through the D/A converter to the monitor 9. As 

data to expansion process and transmits it through the the result, the image of the mediiun resolution level selected 

raster-to-block converter circuit 4g and the selector 4^ to the by the user is displayed on the full screen of the monitor 9, 

buffer circuit 4b. The buffer circuit 4b saves the image data It is also true that the still image recording/playbadc 

and the ASCII code data temporarily. system of the present invention allows any desired image to 

When the image data and ASCII code data have been 60 be selected and displayed on the monitor 9 without produc- 

saved in the buffer circuit 4by the dedmation/compression/ ing the index display. 

expansion controller 4i directs the buffer circuit 4b to When the number of a desired image to be displayed and 

transfer the image data and ASCII code data at a high speed. the album name in which the image is saved are known by 

The image data and ASCII code data are thus transferred the user, they are entered by controlling the ten-key pad 50 

quickly through the interface 4a to the video memory lib 65 of the operating module 10. 

skown in FIG. 4 without control action of the system As the Hbmn holds 50 images with their numbers, the 

controller 6. nimiber of the desired image is entered by hitting a corre- 
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spending key(s) of the ten-key pad 50. When the number has 
been entered, the playback key 41 is switched on. 

The system controller 6 upon detecting the switching on 
of the playback key 41 directs the disk recording/playback 
device 5c to read out the medium resolution image data of 
the desired image in the album. The medium resolution 
image data for display is then read from the optical disk 20 
and transmitted to the monitor 9 for display. 

This action may be carried out using the search key 52 of 
the operating module 10. When the search key 52 is pressed, 
the system controller 6 turns to a search mode. The search 
mode of the system controller 6 allows the options including 
an image name, a keyword, a recording date, and a recording 
time to be displayed in a sequence on the display 26 by 
controlling the up, down, left, and right keys 54. When a 
desired option of the image name, keyword, recording date, 
or recording time is selected by the user, it is entered through 
manipulating the ten-key pad 50 and loaded by hitting the 
EXEC key 55. 

The system controller upon detecting the activation of the 
EXEC key 55 starts a searching action. The image data 
designated by its name and keyword is accessed and its 
album number, album name, title, and identity number are 
displayed on the display 26. If more than one of the image 
data is desired, a corresponding number of the album names 
and album numbers are displayed on the display 26. 

The user then selects the image with any of the up, down, 
left, and right keys 54 from the option screen of the display 
26 and switches on the playback key 41, 

The system controller 6 upon detecting the switching on 
of the playback key 41 directs the disk recording/playback 
device 5c to retrieve data of the selected image. 

Accordingly, the image data is read out from the optical 
disk 20 and transferred to the monitor 9 for display. 

If a desired image is requested by the user to be played 
back from the disk of which album names are unknown, the 
second index key 3Sb of the operating module 10 is used. 

In recording image data of the low resolution level on the 
optical disk 20, a group of low resolution images taken from 
the first image in each album are stored in the form of an 
index file. 

In response to activation of the second index key 3Sby the 
system controller 9 directs the disk recording/playback 
device 5c to play back the index file. The first unages of the 
low resolution level of their respective albums in the index 
file are then read out from the optical disk 20 and transmitted 
through the video memory lib to the monitor 9 for display. 

Accordingly, the first images (Al to Yl) of their respec- 
tive albums (Ato Y) are displayed on the monitor 9 allowing 
the user to identify the album in which the desired image is 
saved. 

It may be easier to identify a target album while viewing 
a more number of images of each album than the first images 
of their respective albums. For the sake, the third index key 
38c is provided on the operating module 10, 

Similarly at the time of recording image data of the low 
resolution level on the optical disk 20, a group of low 
resolution images taken from the first to fifth images in each 
album are stored in the form of an index file. 

In response to activation of the third index key 38c, the 
system controller 9 directs the disk rccording/playback 
device 5c to play back the index file. 

Ihe first to fifth images of the low resolution level of their 
respective albums in the index file are then read out from the 
optical disk 20 by the playback action of the disk recording/ 
playback device Sc and transmitted through the video 
memory Hb to the monitor 9 for display. 
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Consequendy as show in FIG. 42, the first to fifth images 
(A1-A5, B1-B5, C1-C5, D1-D5, and E1-E5) of their 
respective albimis (A to E) are displayed on the monitor 9 
allowing the user to identify with much ease the album in 

5 which the desired image is saved. 

It may also be easier to identify a target album while 
viewing multiple images of each album selected at equal 
intervals than the consecutive images. For the sake, the 
fourth index key 3Sd is provided on the operating module 

10 10. 

Similarly at the time of recording image data of the low 
resolution level on the optical disk 20, a group of low 
resolution level images of respective albums which are 
selected at equal intervals of ten in each album arc stored in 
15 the form of an index file. 

In response to activation of the fourth index key 38(/, the 
system controller 9 directs the disk recording/playback 
device 5c to play back the index file, 

Tlic images, selected at the intervals of ten, of the low 
20 resolution level of their respective albums in the index file 
are then retrieved and transmitted through the video memory 
11Z> to the monitor 9 for display. 

Accordingly, the images selected at the intervals of ten 
(Al, All, A21, A31, A41, Bl, BU, B21, B31, B41, CI, CU, 
25 C21, C31, C41, Dl, Dll, D21, D31, D41. El, Ell, E21, 
E31, and E41) of their respective albums (A to E) are 
displayed on the monitor 9 allowing the user to identify with 
much ease the album in which the desired image is saved. 
When multiple images of the albums are displayed on one 
30 screen of the monitor, they may appear with poor visibility. 
For compensation, the first album search key 56 is provided 
on the operating module 10. 

In response to activation of the first album search key 56, 
the system controller 9 directs the disk recording/playback 
35 device Sc to play back the first images of the medium 
resolution level of their respective albums in a succession. 

The first images of the medium resolution level of their 
respective albums are then read out in a succession from the 
optical disk 20 by the playback action of the disk recording/ 
40 playback device 5c and transmitted to the video memory 
life. As soon as the medium resolution images having been 
received and saved in the video memory Hi?, it is read out 
by the memory controller 13 and sent to the monitor 9 for 
display. 

45 Accordingly, the first images (Al to Zl) of their respec- 
tive albums (A to Z) are displayed in a succession on the 
monitor 9, as shown in FIG. 43, allowing the user to identify 
the album quickly. 
For selecting a desired one of the albums (images) dis- 

50 played continuously, the user hits the stop key 42 upon an 
image that represents the desired album appearing on the 
screen. The system controller 6 when detecting the activa- 
tion of the stop key 42 recognizes the image displayed at the 
moment as of the desired album and then commences a 

55 playback or edit action of the album. 

When the first images of their respective albums are 
displayed on the screen continuously, they may give mini- 
mum information of the albums and faU to identify a target 
album. For compensation, the second album search key 57 

60 is provided on the operating module 10. 

In response to activation of the second album search key 
57, the system controller 9 directs the disk recording/ 
playback device 5c to play back more than one, e.g. the first 
to third, of the medium resolution level images of each 

65 album continuously. 

The first to third images of the medi\mi resolution level of 
their respective albums arc then read out in a succession 
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from the optical disk 20 by the playback action of the disk 
recording/playback device 5c and transmitted to the video 
memory 116. As soon as the medium resolution images 
having been received and saved in the video memory life, it 
is read out by the memory controller 13 and sent to the 5 
monitor 9 for display. 

Accordingly, the first to third images (Al— A3, B1-B3, 
CI — C3, . . . ) of their respective albums (A to Z) are 
displayed in a succession on the monitor 9, as shown in FIG. 
44, allowiDg the user to identify the album quickly. lo 

For selecting a desired one of the albums (images) dis- 
pbyed continuously, the user hits the stop key 42 upon an 
image that represents the desired album appearing on the 
screen. The system controller 6 when detecting the activa- 
tion of the stop key 42 recognizes the image displayed at the 15 
moment as of the desired album and then commences a 
playback or edit action of the album. As apparent, the optical 
disk 20 has a given number of low resolution image data 
stored thereon as the index file. TTie index file is read by 
activating any of the index keys 38a to 3Hd and its low 20 
resolution image data are displayed on one screen indicating 
contents of each album (image dircctory)i. This allows the 
user to search a desired image or album (image directory) at 
a higher speed. 

As the index file containing a given group of the low 25 
resolution image data has been saved in the optical disk 20, 
it is individually accessed and read from the disk upon 
request of the index display. Accordingly, its low resolution 
image data of the group are rapidly displayed thus speeding 
the index display. 30 

Also, the stUl image recording/playback system of the 
embodiment allows a desired image to be displayed directly 
on the monitor 9 without showing the index image data. 

For the purpose, the user has acknowledged the number of 
a desired image and its album and enters their data by 35 
operating the album key 33, ten-key pad 50, backward key 
39, and forward key 40 on the operating module 10 before 
hitting the playback key 41. 

In response to the activation of the playback key 41, the 
system controller 6 directs the disk recording/playback 40 
device 5c to read out the medium resolution level data of the 
desired image in the album. The medium resolution image 
data labeled with the number is thus retrieved from the 
optical disk 20 and di^layed on the monitor 9. 

Furthermore, the still image recording/playback system of 45 
the embodiment allows searching of a desired image with 
the search key 52 provided on the operating module 10. 

In response to activation of the search key 52, the system 
controller 6 starts its search mode. The search mode of the 
system controller 6 causes the display 26 to indicate in a 50 
succession the relevant information of image data including 
an image name, a keyword, a recording dale, and a recording 
time according to the actions of the up, down, left, and right 
keys 54. This is followed by the user selecting any option of 
the image name, keyword, recording date, and recording 55 
time which is indicative of the desired image, entering its 
number using the ten-key pad 50, and switching on the 
EXEC key 55. 

The system controller 6 upon detecting the switching on 
of the EXEC key 55 starts a searching action. With the disk 60 
recording/playback device 5c being controlled, the desired 
image is searched by referring its relevant information, e.g. 
the image name or keyword, and its low resolution level 
image data is read out. If more than one of images are 
accessed, the system controller 6 directs the disk recording/ 65 
playback device 5c to read the low resolution image data of 
all the images. 
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The low resolution image data read out is then traosmitted 
to the video memory lib. Upon the video memory lib 
receiving and saving the low resolution image data, the 
memory controller 13 retrieves and transfers the low reso- 
lution image data to the monitor 9. 

This allows the user to identify the desired image from the 
display screen on the monitor 9, enter its number and album 
number with the ten-key pad 50, and hit the playback key 41. 
In response, the system controller 6 directs the disk 
recording/playback device 5c to read the medium resolution 
image data of the desired image labeled with the entered 
number. 

Then, the desired image of the medium resolution level is 
transmitted through the video memory lib to the monitor 9 
where it is displayed as requested. 
13. Playback and Display of Index Image 

The procedure of playing back and displaying the low 
resolution image data for index display explained in the 
previous section, "12. Description of playback action^', will 
be described in more details referring to a flow chart shown 
in FIG. 38 in conjunction with the optical disk structure and 
file multi-level structure explained in 6. Description of 
optical disk format, 7. Description of file and file multi-level 
stmcture, and 8. File structure. 

The flow chart shown in FIG. 38 starts with the power key 
31 shown in FIG. 8 being turned on by the user to turns the 
storage 5 to the standby state. The procedure then goes to 
StepS120. 

At Step S120, the optical disk 20 is inserted into the disk 
insert inlet 30 shown in FIG. 8. This is followed by Step 
S121, The optical disk 20 inserted from the disk insert inlet 
30 is loaded in the storage 5 and ready for its image data 
being played back 

At Step S121, the system controller 6 directs the disk 
recording/playback device 5c to examine and read P-TOC 
and U-TOC from the optical disk 20. More specifically, it is 
examined whether or not P-TOC and U-TOC are saved on 
the optical disk 20 and if not, the procedure moves to Step 
S139 where a message of "disk error" is displayed on the 
display 26. When it is judged yes, the procedure goes to Step 
S122. 

At Step S122, the system controller 6 directs the disk 
recording/playback device 5c to read P-TOC and U-TOC 
from the optical disk 20 and examine the location of the data 
U-TOC. Then, Step S123 follows. More specifically, as the 
recorded area where data files are stored is not controlled by 
U-TOC, it is determined that the data U-TOC must be joined 
to the front end of the. data files. 

At Step S123, the system controUer 6 saves the data 
U-TOC on the RAM 6a while recognizing the locations of 
the directory and files. This is followed by Step S124. 

At Step S124, the system controller 6 examines whether 
or not the optical disk 20 has been formatted for image 
recording. More particularly, the system controller 6 exam- 
ines the data U-TOC from the RAM 6a whether there arc 
stored or not the directory (PIC_MD), overall data man- 
agement file, image directory (at least one), image data 
management file, and image index file to specify the optical 
disk 20 being formatted for image recording. If not, the 
procedure goes to Step S140 where the display 26 is 
activated for displaying "disk error" message and is then 
terminated. When it is judged yes, Step S125 foUows. 

At Step S125, the system controller 6 directs the storage 
controller 5d to activate the disk recording/playback device 
5c for reading all the management files (including the 
overall data management file, image data management file 
of each directory, print control data management file, and 
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playback control managemeat file). The management files More specifically, the system controller 6 upon checking 

are then read and stored in the RAM 6a temporarily, and the the image directory where the displayed index file is 

procedure goes to Step S126. included selects one of the image data management files of 

At Step S126, the system controller 6 examines whether their respective image directories saved in the RAM 6a. The 

the image to be displayed is specified or not. When it is 5 number of the image data units (of 16 bytes) saved in the 

judged yes, the procedure moves to Step S 130 and if not, to image data management file selected is identical to the 

the Step S127. number (N) of index data in the image index file. The image 

At Step S127, the system controller 6 operates searching data units are also arranged in a sequence corresponding to 

the overall index file on the optical disk 20. This is followed the order of the displayed index images, 

by Step S128. lo It is now assumed that the fourth index image is selected 

If the image directory is not specified, it is needed to from the 25 index images of the index file in the first image 

display the image data saved in each image directory for directory which are displayed. As the index file on the 

allowing the user to identify a desired image. At Step S128, display is derived from the first image directory, the system 

the system controller 6 directs the disk recording/playback controller 6 accesses the first image data management file in 

device 5c to read and display the overall index file stored on 15 the RAM 6a. When the fourth index image is selected by the 

the optical disk 20. Step S129 follow. The overall index file user, the fourth image data unit in the image data manage - 

contains a group of index images, one for each image ment file is retrieved. The fourth image data unit contains 

directory, selected from the index images saved in the image 00000 of the directory number and 00003 of the file data. It 

index files of their respective image directories and arranged is thus specified from the index image that the corresponding 

in an order of monitor display. While the index image data 20 image file of high resolution level data is PHP000003 in the 

in the overall index file being displayed, the user can identify PICOOOOO image directory and of medium resolution level is 

a desired image directory, PSN000Q3 in the PICOOOOO image directory. 

At Step S129, the system controller 6 upon detecting the For selecting the index image and accessing the high and 

activation of the operating module 10 examines whether a medium resolution image data files corresponding to the 

target one of the index images displayed on the monitor is 25 index image, contents of the image data units in the image 

selected or not by the user. If not, Step S129 is repeated until data management file are examined, 

the selection is made. When it is judged yes, the procedure When the location of the index images is changed, for 

goes to Step S130, example, due to an edit action described later, the order of 

At Step S130, the system controller 6 searches the image displaying the index images may be mismatched with the 

directory defined by the selected index image. This is 30 image numbers- in the image file. In the still image recording/ 

followed by Step S131. playback systeni of the embodiment, the order of displaying 

Hie image directory units (of 48 bytes) in the overall data the index images matches with the image numbers in the 

management file saved in the RAM 6a are identical in the image file. When the order of di^laying the index images is 

number to the index images di^layed (of which number changed, the relationship between the index images and 

also equals the number of image directories), and stored in 35 their respective image files of high and medium resolution 

a sequence corresponding to the order of the index images. level image data is maintained by contents of the image data 

It is now assumed that the second index image displayed units in the image data management file. This will be 

from the overall data file is selected. The image directory explained later in more details in the section of "Image 

data unit of AS bytes representing the second index image is editing". 

stored at the second position firom the front and its directory 40 Returning to Step S137, the system controller 6 examines 

number is 00001. Hence, the directory where the second the action of the operating module 10 whether display of the 

index image is saved is PICOOOOl indicating the second of medium resolution image data of image file is commanded 

the image directories. or not. When it is judged yes, the procedure goes to Step 

At Step S131, the system controller 6 accesses the image S138. If not. Step S137 is repeated, 

index file in the directory determined at Step S130. This is 45 At Step S138, the system controller 6 directs the disk 

followed by Step S132. recording^playback device 5c lo read the medium resolution 

At Step S132, the system controller 6 drives the monitor image data of the image file, and the monitor 9 to display the 
9 to display a first one (including 25 index images) of the same. The system controller 6 also examines whether print- 
image index files in the directory. Step S133 follows. ing of the high resolution image data of the image file is 

At Step S133, the system controller 6 examines the action 50 commanded or not. If not, Step S138 is repeated. When it is 

of the operatmg module 10 whether or not a desired one is judged yes, the system controller 6 directs the disk 

selected out of the index images displayed on the monitor 9 recording/playback device 5c to read and transmit the high 

by the user. If not, the procedure goes to Step S134 and when resolution image data of the image file through the main 

it is judged yes, to Step S136. memory Ma to the printer 2. Then, the entire procedure of 

At Step S134, the system controller 6 examines the action 55 routine steps for playback and display of the index images 

of the operating module 10 whether display of the next shown in FIG. 38 is terminated. 

group of the index images (including the remaining 25 index In the printer 2, the high resolution image data of the 

images) is commanded or not. If not, the procedure moves image file is received as R, G, and B components and 

back to Step S133. When it is judged yes, Step S135 follows. converted to a set of yellow(Y), magenta (M), and cyan (C) 

At Step S135, the system controller 6 directs the monitor 60 color data which are fed to the thermal head for printing on 

9 to display the remaining 25 index images. Then, the a sheet of printing paper as starting with the Y data, 

procedure returns to Step S133. 14. Searching of File and Image Directory 

When it is judged at Step S133 that a desired index image The procedure of searching, for example, the image file fS 

is selected, the procedure goes to Step S136 where the high (PSNOOOOO.PMP) will be described referring to the multi- 

or medium resolution image data file defined by the index 65 level structure of the files prescribed with FIG, 23. FIG. 45 

file is accessed by the system controller 6. This is followed illustrates a flow chart of the searching action. The flow chart 

by Step S137. of FIG. 45 starts with desired image directory and file name 
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being specified by the xiser when the (3ata U-TOC has been 
read and saved in the RAM 6a, The procedure then goes to 
Step S141. 

At Step S141, the system controller 6 accesses the block 
Qumber of the first directory record block (DRB) indicative 5 
of the directory (PIC_MD) by reviewing the volume 
descriptor (VD) in the vohitne management area. Step S142 
follows. 

More particularly, the location of the directory record 
block (DRB) in the management block area is labeled with 
the block number defined by data saved in the VD. In the 
still image recording/playback system of the embodiment, 
the block number of the first DRB is 0004, Accordingly, the 
DRB indicative of the directory Dl (PIC_MD) is deter- 
mined by the management block number of 0004 as recog- 
nized by the system controller 6. 

At Step S142, the system controller 6 examines the entry 
of the management block saved in the MT whether the 
directory record block determined represents a single DRB 
or a group of DRBs. When the block is the single DRB, the 
procedure goes to Step S143. When it is judged the group of 20 
DRBs, Step S147 follows. 

In case that the multi-level structure of the file is as shown 
in FIG. 24, 00 04 of the management block number repre- 
sents a single DRB. Then, the procedure goes to Step S143. 

At Step S143, the system controller 6 selects out of the 25 
DR units in the DRB of the directory Dl a directory- 
dedicated DR unit indicating the location of the image 
directory D2 (PICOOOOO) in the image file f5. As third DR 
unit in the DRB of the directory Dl in the multi-level file 
structure shown in FIG. 24 represents the directory- 30 
dedicated DR unit indicating the location of the image 
directory D2, it is picked up. The third directory-dedicated 
DR imit holds the index -to-DRB. Hence, by reading the 
management block number saved in the index-to-DRB, the 
location of the DRB indicative of the image directory D2 is 35 
specified. More specifically, the index-to-DRB is 0005 in the 
multi-level file structure shown in FIG. 24, and the DRB 
indicative of the image directory D2 is identified by the 
management block number of 0005. 

At Step S147, the system controller 6 examines the DR 40 
units in the DRB in a sequence whether the directory- 
dedicated DR unit indicative of the image dhectory is 
present or not. If not (i.e. it is judged that the DR unit 
indicative of the image directory is not present in the first 
one of the DRBs linked to one another), the procedure goes 45 
to Step S148. When yes is given (i.e. it is judged that the DR 
unit indicative of the image directory is present in the first 
one the DRBs linked to one another), Step S144 follows. In 
case of searching the image file f5 with the multi-level file 
structure of FIG. 24, both the directory record blocks 50 
indicative of the directory ID (PIC_MD) and the image 
directory D2 (PICOOOOO) are single DRBs, and Steps S147 
and S148 are not used. 

At Step S144, it is examined whether or not the directory- 
dedicated DR unit picked up at Step S143 is a directory- 55 
dedicated DR unit indicative of the selected directory. The 
file structure used in the still image recording/playback 
system of the present invention has a tree construction as 
shown in FIG. 24. This requires Step S144 to permit the 
picked up directory being a final directory (at the lowest 60 
level) during access to the selected directory. For searching 
the image file f5 with the multi-level file structure of HG. 
24, the image directory D2 defined at Step S143 is a final 
level directory. It is thus given yes at Step S144 and the 
procedure moves to Step S145. 65 

At Step S145, the system controller 6 selects a file- 
dedicated DR unit indicative of the location of the image file 
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fS out from the DR imits in the DRB determined at Step 
S143 representing the image directory D2. In the multi-level 
file structure of FIG. 24, the third DR unit in the DRB 
representing the image directory D2 is the file-dedicated DR 
unit indicative of the image file f5 and it is picked up. The 
file-dedicated DR' unit includes the extent start location 
where the allocation block number is saved. Referring to the 
allocation block number, the location of the image file f5 is 
identified. This is followed by Step S146. 

At Step S146, system controller 6 accesses the allocation 
block in the file extent area determined at Step S145 to 
confirm that the image file £5 starts from the allocation 
blo(±. It is thus allowed to read the image file f5 by starting 
at the access point. 

The still image recording/playback system of the embodi- 
ment allows the image file to be accessed by the foregoing 
manner, whereby the number of physical reading actions for 
file searching will be decreased. Any image file in the image 
directory having a multi-level directory structure can hence 
be accessed and read easily and quicldy. 

The information of the multi-level directory structure all 
is stored in the second region (volume management area). 
When the information required for searching a desired file is 
wanted, it can be obtained by simply accessing the volume 
management area. As the recorded location of files has been 
recognized, the number of access actions will be minimized 
thus speeding up the process of reading the image files. 

The volume management area holds not excess amounts 
of data such as the image data but the management data 
which is eligible to be saved in a limited storage of RAM. 
WhOe the management data is being saved temporarily in 
the RAM, the nmnber of actions of access to the optical disk 
for searching a file will further be reduced, 
15. Image Editing 

The process of editing the index image will be carried out 
at user's option after the recording of image data is 
completed, as briefly described in the previous sections, "9, 
Recording action" and "10. Other recording action," The 
image editing includes transfer of image data from one 
image directory to another, and positional exchange of index 
images in one image directory for altering the order of 
displaying the index images. 

An example of the image editing will be described 
referring to a flow chart shown in FIG. 46 where the fifth 
index image in the first image directory is moved to the tenth 
position in the second image directory. 

The flow chart of FIG. 46 starts with the edit command 
key being activated by the user after an action of the image 
recording is completed. This is followed by Step S151. 

At Step S151, the system controller 6 directs the disk 
recording^playback device 5c to read out the index file of the 
(first) image directory of the start location for displaying its 
25 index images (See "Playback action"). This is followed 
by Step S152. 

At Step S152, the system controller 6 examines whether 
the index image to be moved fi"om the start image directory 
has been nominated or not (i.e. whether the fifth index image 
in the first image directory has been selected). If not, Step 
S152 is repeated. When it is judged yes, the procedure goes 
to Step S153. 

At Step S153, the system controller 6 examines the action 
of the operating module 10 whether the image directory of 
the destination and the destination of movement are speci- 
fied or not (in this case, to the tenth position in the second 
directory). If not. Step S1S3 is repeated. When it is judged 
yes, the procediire goes to Step S154. 

At Step S154, the system controller 6 directs the disk 
recording/'playback device 5c to read and save in the main 
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memory 11a all the index images in the index file of the start RAM 6a are handled for relocation so that the relationship 

image directory and all the index images in the index file in between the order of displaying the index images and the 

the destination image directory. This is foUowed by Step high and medium resolution image data files can be main- 

SISS. tained. Rewriting is only needed for exchanging the index 

At Step S155, the system controller 6 directs the main 5 images between different index files and updating the image 

controller 13 to move a desired group of index images (with ^ata management file in the RAM 6a. This allows the 

headers) from the index file of the start (first) image direc- ^o^^t of data for rewriting to be decreased thus speeding 

tory to the index file of the destination (second) image rewriting process. - . ^ , 

directory. Then, Step S156 follows. ^. ^he physical locations of the index mtiagc« on the 

rru A ' • *t. • • J • Ar\n< disk are changed to match the order of displaymg the mdex 

The index image m the linage mdex file c^^^^ lo fii^s thus contributing the speed up of reading L index files, 

bytes of a header and a data record. As the fourOi index ^ jj^j^ ^ an equal manner for changing the 

image (with its header) is specified by 4096 bytes after ^^^^ of displaying the index images in the index file of an 

4096x3 bytes from the firont end of the image mdex file, its ^^^g^ directory. For example, the procedure of displaying 

location in the image index file is clearly identified. seventh index image in the index file in the second 

Similarly, the destination point of the index image (4096 15 position starts with all the data of the index file being read 

bytes) to be moved is denoted by an area after 4096x9 bytes and saved in the main memory 11a. The seventh index image 

from the front end of the destination (second) image index is moved to the second position in the index file on the main 

file. The target index image is then moved to the destination memory 11a and then recorded back on to the disk. Also in 

area. More specifically, it is inserted into between the eighth the RAM 6a, the seventh image data unit of 16 bytes is 

index image and the ninth index image but not overwritten 20 inserted in the second position without changing its data, 

on the ninth index image. Accordingly, for changing the order of displaying index 

At Step S156, the system controller 6 directs the memory images in the same image directory, the index file and the 

controller 13 to delete the index image in the start index file image data unit in the RAM are only rewritten while the 

for updating and add the same to the destination index file. image data themselves remain unchanged. 

As the destination index file has been updated, the procedure 25 1^. Creation of OveraU Index File 

eoes to Step S157 procedure of storing the mdex image data m the 

At Step S157, the system controller 6 aUowsboth the start overall index file (OV INDX.PMX) with the system con- 

and destination index files edited to be stored in their troUer 6 whde stomg the high and medium re^^^ 

. . ,i ^. *!. J- 1 TT.- r 11 data on to the optical disk 20, which is bneny descnbed m 

respective origmal locations on the disk. This IS followed by «n r> j- *• » ur\^l j- » 

o« eieo TnT i *- ♦ " -i fil "9. Recording action or "Other recording actiou . 

Step SlSS^THe recordmg locations of the two mdex files are 30 ^^^J^ ^^^^ controUed by the overall data 

not limited to their origmal areas but may be stored m any ni^nagement file and has a data indicative of the locations of 

available areas. index images in each image directory. 

At Step S158, the system controUer 6 shifts the fifth one that there are five image directories, each having 

of the image data units (16 bytes) in the image data man- 25 index images, the overall index file includes 5 index 

agement file of the start (first) directory to the tenth position 35 images taken one from each directory and arranged in a 

of image unit in the image data management file of the sequence. If the number of the image directories is small, the 

destination (second) directory in the RAM 6a without overall index file may be created by taking first five index 

changing its data. This is followed by Step S159. images from each directory 

Meanwhile, the files of the high and medium resolution The overall index file is created during formatting the 

image data stored on the disk remain intact with no updating. 40 display data and has been saved in recording the images. 

At Step S159, the system conU-oUer 6 examines whether The procedure of creating the overall index file is shown 

the eject key 32 on the operating module 10 is switched on in a flow chart .of FIG. 47. The flow chart of FIG, 47 starts 

or not for commanding a disk eject action. If not, Step S159 with following Step S60, shown in FIG. 35, which is ended 

is repeated. When it is judged yes, the procedure goes to Step at (A) point. The' steps before (A) point are identical and will 

S160. 45 not be repeated. 

At Step SI 60, the system controUer 6 directs the disk At Step S161 of the flow chart shown in FIG. 47, the 

recording/playback device 5c to read the data U-TOC, system controller 6 reads and saves the overall index file in 

overall data management file, and image data management the main memory 11a. This is followed by Step S162. 

file from the RAM 6fl and write them on the disk for data At Step SI 62, the system controller 6 directs the storage 

updating. ITie procedure of image editing steps is now ended 50 controller Sd to activate the disk recording/playback device 

up. 5c for reading out all the image data in the image index files 

There may be provided a recording medium on which a of a target image directory Step S163 follows, 

header containing data for matching with the order of At the time, the image data of a fixed length code form 

displaying index images is joined to the front end of a high saved with their header in the image index file and overall 

or medium resolution image data file. For editing such a 55 index file are retrieved and transferred to the main memory 

recording medium, the matching with the order of display- 11a without being subjected to expansion decoding process, 

ing the index images is implemented by rewriting data of the If the image data is not stored in the image index file or 

header. It is however needed for rewriting the header to read overall index file, it is not loaded to the main memory, 

out aU data from the image file (including image data). This At Step SI 63, the system controller 6 upon detecting the 

will result in increasing the duration of the playback process 60 activation of the operating module 10 examines whether or 

on the disk. not a command of starting the recording action is given by 

The editing action of the embodiment causes the index the user. If not, Step S163 is repeated until the command of 

files to be exchanged in the physical storage location on the starting the recording action is released. When it is judged 

optical disk according to the order of display, but allows the yes, the procedure goes to Step S164. 

high and medium resolution image date to remain 65 At Step SI 64, the system controller 6 examines whether 

unchanged on the disk. Instead, data of the image data units the image to be recorded is an index image or not. If not, the 

in the image data management file read and saved in the procedure moves to Step S165 and when yes, to Step S172. 
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At Step S172, the system coDtroller 6 supplies the 
dccimation/comprcssion/cxpansion controller 4/ shown in 
FIG. 5 with a signal indicating that the image to be recorded 
is an index image. In response to the signal, the decimation/ 
compression/expansion controller 4i determines and imparls 5 
a fixed length encoding coefficient for the index image to the 
compression/expansion circuit 4/i. This is followed by Step 
S173. 

At Step S173, the system controller 6 directs the 
decimation/compression/expansion controller 4i to activate 
the compression/expansion circuit 4h for compression 
encoding a Va decimated image data with the fixed length 
encoding coefficient to yield a Vis-cluster fixed length code 
form of the index image. Then, the procedure goes to Step 
S174. 

At Step S174, the system controller 6 examines with 
reference to the overall data management file saved in the 
RAM 6a whether or not the fixed length code form of the 
index image from Step S173 is a first index image in the 
image directory to be stored. If not, the procedure moves to 
Step S181 and when it is judged yes, to Step S176. 20 

At Step S181, the system controller 6 stores the fixed 
length code form of the index image in the image index file. 
This is followed by Step S176. 

At Step S175, the system controller 6 stores the first index 
in both the overall index file and image index file. This is 25 
also followed by Step S176. 

At Step S176, the system controller 6 directs the memory 
controller 13 to save 4096 bytes of the index image with its 
header added in each index file of the main memory 11a 
shown in FIG. 4. The procedure goes to Step S177. 30 

At Step S177, the system controller 6 examines whether 
or not all the index images have been saved in the main 
memory ila. If not, the procedure goes back to Step S164. 
When it is judged yes. Step S178 follows. 

At Step S178, the system controller 6 searches 00 (a code 35 
indicative of an available allocation block) of the two-bit 
entry of the allocation block number in the volume space bit 
map VSB of the data U-TOC saved in the RAM 6a to locate 
an unrecorded area. This is followed by Step S179. 

At Step S179, the system controller 6 directs the storage 40 
controller Sd to activate the disk recording/playback device 
5c for accessing the unrecorded area on the optical disk 20. 
This is followed by Step S180. 

At Step S180, the system controller 6 directs the storage 
controller Sd to activate the disk recording/playback device 45 
5c for recording the index image data in the unrecorded area 
of the optical disk 20. This is followed by Step S171. 

As described, the index images of the fixed length code 
form are temporarily saved in the main memory Ila in a 
sequence before stored on the optical disk 20. In the main so 
memory Ila, an index file is produced from selected ones of 
the index images and stored in a physically continuous area 
of the optical disk 20. 

If it is judged no at Step S164, the procedure goes to Step 
S65 where the system controller 6 detects the unrecorded 55 
area on the optical disk 20 for storing the medium or high 
resolution image data. Tlien, Step SI 66 follows. 

More particularly, the system controller 6 searches 00 (a 
code indicative of an available allocation block) of the 
two-bit entry of the allocation block number in the volxmae 60 
space bit map VSB of the data U-TOC saved in the RAM 6a 
to locate an unrecorded area. 

At Step S166, the system controller 6 detects an optimum 
one of the unrecorded areas located at Step S165 and directs 
the storage controller Sd to activate the disk recording/ 65 
playback device 5c for accessing the optimum area. This is 
followed by Step S167. 



At Step SI 67, the system controller 6 directs the 
decimation/comprcssion/expansion controller 4i to deter- 
mine a fixed length encoding coefficient for the high or 
super-high resolution image. The procedure goes to Step 
S168. 

At Step S168, the decimation/compression/expansion 
controller 4i directs the compression/expansion circuit 4h to 
yield 8 clusters of the high resolution image data or 18 
clusters of the super-high resolution image data with the 
fixed length encoding coefficient. This is followed by Step 
S169. 

At Step S169, the system controller 6 directs the disk 
recording/playback device 5c to record the fixed length code 
form of the image data in the optimum recording area of the 
optical disk 20. This is followed by Step S170. 

At Step S170, the system controller 6 determines data in 
the image data management file of the target directory and 
a file name of the image data file of each resolution level 
while controlUng the recording of the image data. Then, Step 
S171 follows. 

At Step S171, the system controller 6 examines whether 
the three, low (index display), medium, and high (or super- 
high), resolution levels of the image data have been recorded 
or not. If not, the procedure returns back to Step S164 where 
the remaining resolution level image data is stored. When it 
is judged yes, the procedure goes to Step S191 shown in 
FIG. 48. 

As the image data required have been stored, the user is 
allowed to exchange the overall index image data. For 
example, the overall index file produced simultaneously 
with image files of the high and medium resolution image 
data and index data files is designed to save the first index 
images of their respective directories. When the user 
requests, a group of the first index images saved in the 
overall management file will be replaced with a desired set 
of index images. 

The replacement of the index images is shown in a routine 
after Step S191 of FIG. 48. 

At the Step S191, the system controller 6 conducts display 
of the overall index image data. This is followed by Step 
S192. 

At Step SI 92, the system controller 6 examine the acti- 
vation of the operating module 10 whether a desired index 
image to be displayed is determined or not. If not, Step SI 92 
is repeated. When it is judged yes, the procedure goes to Step 
S193. 

More specifically, the desired index image is selected at 
Step S192 from the overall index file. This means selecting 
the image directory where the desired index image is saved. 
The image directory selected is referred to as an n-th 
directory stored hereinafter. 

At Step S193, the system controller 6 reproduces and 
displays on the monitor the image index file in the n-th 
image directory selected at Step S192. This is followed by 
Step S194. 

At Step S194, the system controller 6 examines the 
activation of the operating module 10 whether or not the 
desired image is identified out of the index images of the 
image index file displayed on the monitor. If not, Step S194 
is repeated. When it is judged yes, the procedure goes to Step 
S195. 

More specifically, the desired index image is selected at 
Step S192 in the n-th image directory for replacing the first 
index image. Hence, the desired index image is referred 
hereinafter to as an m-th index image saved in the image 
index file. 

At Step S195, the system controller 6 directs the main 
controller 13 to write the m-th index image of the image 
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index file in the n-th image directory over the n-th index 
image of the overall index file. Simultaneously, 00001 of the 
index image number saved in the image directory data unit 
of the n-th image directory or in the n-th image directory 
data unit is replaced with 0000m of the index image number 
representing the m-th index image. Then, Step S196 follows. 
At Step SI 9 6, the system controller 6 directs the dislc 
recordin^playback device 5c to record the overall data 
management file on the optical disk 20. Hiis is followed by 
Step S197. 

At Step SI 97, the system controller 6 examines whether 
the eject key 32 on the operating module 10 is activated or 
not. If not, Step S197 is repeated. When it is judge yes, the 
procedure advances to Step S198. 

At Step SI 98, the system controller 6 updates data in the 
data U-TOC, overall management data file, and image data 
management file stored in the disk with the data U-TOC, 
overall management data file, and image data management 
file of the RAM 6a. Then, the procedure of routine steps is 
terminated. 

Although the overall index file described saves the first 
index image of each image directory, it may hold a number, 
e.g. five, of consecutive index images for each directory 
when the number of the image directories involved is small. 

If there are 4 image directories and five index images of 
each image directory are registered, 20 of the image direc- 
tory data units are produced, as shown below, representing 
20 index images, 5x4 directories, in the overall index file. 





Directory No. 


Index image No. 


1st image directory data 


00 


00 


2iid image directory data 


00 


01 


3rd image directory data 


00 


02 


4th image directory data 


00 


03 


5th image directory data 


00 


04 


6th image directory data 


01 


00 


7th image directory data 


01 


01 


Sth image directory data 


01 


02 


9th image directory data 


01 


03 


10th image directory data 


01 


04 


11th image directory data 


02 


00 


12th image directory data 


02 


01 


13th image directory data 


02 


02 


14th image directory data 


02 


03 


I5th image directory data 


02 


04 



17. Printing Action 

Hie action of the still image recording/playback system of 
the present invention for printing images captured through 
the scanner 1 or video input 8, or stored in the optical disk 
20. 

For printing the image captured through the scanner 1 or 
video input 8, the user controls the operating module 10 to 
display on the monitor 9 the image captured through the 
scanner 1 or video input 8. When the image displayed on the 
monitor 9 is a correct one, its printing is commanded by 
controlling the operating module 10. 

The image data captured through the scanner 1 or video 
input 8 is saved in the main memory 11a. In response to the 
command from the operating module 10, the system con- 
troller 6 directs the memory controller 13 to read the image 
data from the main memory 11a. The image data read firom 
the main memory Ha is then transmitted to the data con- 
verter circuit 2a of the printer 2. 

The data converter circuit 2a converts the image data 
from the main memory 11a into a printable form. More 
particularly, the image data of R, G, and B or Y, Or, and Cd 
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forms is converted by color coordinates transformation into 
Y(ycllow, M (magenta), and C cyan) color signals which are 
then transmitted to the thermal head 2c for printing. 
The thermal head 2c prints the image data in the form of 

5 a matrix of dots at a resolution of e.g. 300 dpi on a print sheet 
2d of A6 size. As the result, the image data captured through 
the scanner 1 and video input 8 is printed. 

If an extra process for characterizing the image data with 
an optional feature such as enlargement, reduction, or rota- 

10 tion is desired, the memory controller 13 transfers the image 
data from the main memory 11a to the image processor 
circuit 12. Upon the image data being received by the image 
processor circuit 12, the image processing controller 14 
directs the image processor circuit 12 to perform its extra 

15 process. The image data processed by the image processor 
circuit 12 is fed to the printer 2 which in turn produces a 
print of the image data with the optional feature such as 
enlargement or reduction. 
For reproducing and printing an image stored on the 

20 optical disk 20, the user commands in the same manner to 
display its index images on the monitor 9. The desired image 
is selected from the index images and substituted for the 
index images on the monitor 9. 
When the image displayed on the monitor 9 is a correct 

25 one, its printing is commanded by the user controlling the 
operating module 10. In response, the system controller 6 
directs the disk recording/playback device 5c to read out the 
data of the desired image (of the high or super-high reso- 
lution level) displayed on the monitor 9. 

3D As described, the optical disk 20 holds the image data of 
the three different resolution levels, the low resolution for 
index display, the medium resolution for monitor display, 
and the high resolution for printing. The optical disk 20 also 
carries printing information for printing the image data. In 

35 action, the system controller 6 reads and examines the 
printing information data to determine the number, color 
setting, size, and location of prints on the printer 2. 
Simultaneously, the high resolution image data is read from 
the optical disk 20 and transmitted to the printer 2. 

40 Accordingly, one or more of the high resolution image 
data from the optical disk 20 are printed on the print sheet(s) 
2i/ in a form determined by the printing information. 

The procedure of saving the printing information with the 
image data, and printing action on the printer 2 is shown in 

45 a flow chart of FIGS. 49 and 50, 

The flow chart of FIG. 49 starts with the main power 
supply in the stiU image recording/playback system of the 
present invention being turned on. The procedure then 
moves to Step S200. 

50 At Step S200, the system controller 6 communicates with 
the storage controller 5d of the storage 5 and examines 
whether or not the optical disk 20 is loaded in the storage 5. 
If not, Step S200 is repeated until the optical disk 20 is 
loaded. When it is judged yes, the procedure goes to Step 

55 S201. 

At Step S201, the storage controller Sd directs the disk 
recordin^playback device 5c to read the printing informa- 
tion from the optical disk 20 and transfer it to the system 
controller 6. This is followed by Step S202. 
60 At Step S202, the system controller 6 examines the 
printing information from the storage 5 whether printing of 
the image is requested or not. If not, the procedure goes to 
Step S211 shown in FIG. 50 and when it is judged yes, to 
Step S203. 

65 At Step S211 shown in FIG. 50, the system controller 6 
examines whether or not input of the image data from the 
scanner 1 or video input 8 is requested. If not, the procedure 
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goes back to Step S200 of FIG. 49 for repeating the steps 
S200 to S202. When it is judged yes, Step S213 follows. 

At Step S213, the system controller 6 communicates with 
the storage controller Sd and examines whether or not the 
optical disk 20 is ready for recording. If not, the routine 
shown in FIG. 50 is terminated. When it is judged yes, the 
procedure goes to Step S214. 

At Step S214, the storage controller Sd directs the disk 
rccordin^playback device 5c to record on the optical disk 
20 the image data received from the scanner 1 or video input 
8. This is followed by Step S215. 

At Step S215, the system controller 6 transfers the print- 
ing information from the user to the storage controller Sd 
and directs the storage controller Sd to activate the disk 
recording/playback device 5c for recording on the optical 
disk 20 the image data along with the printing information. 
The procedure then goes back to Step S202 shown in FIG, 
49 and the above routine is repeated. 

At Step S203 shown in FIG. 49, the system controller 6 
determines printing conditions (number of prints, color 
setting, sheet size, etc) for the printer 2. This is followed by 
Step S204. 

At Step S204, the system controller 6 examines whether 
the color setting of the printing conditions specified by the 
printing information is commanded or not. When it is judged 25 
yes, the procedure goes to Step S209 and if not, to Step 
S205. 

At Step S209, the system controller 6 selects a masking in 
the printer 2 to meet the color setting determined. This is 
followed by Step S205. 

At Step S205, the system controller 6 examines whether 
the printing location of the printing conditions specified by 
the printing information is commanded or not. When it is 
judged yes, the procedure goes to Step S210 and if not, to 
Step S206. 

At Step S210, the system controller 6 controls the printer 
2 to set the printing location determined. This is followed by 
Step S206. 

At Step S206, the system controller 6 directs the printer 
2 to perform a printing action under the predetermined 
printing conditions. Step S207 follows. 

At Step S207, the system controller 6 erases the printing 
conditions determined previously. This is followed by Step 
S208. 

At Step S208, the system controller 6 examines whether 
the printing action has been finished or not. If not, the 
procedure goes back to Step S202 and the above routine is 
repeated. When it is judged yes, the procedure is terminated. 

As the printing information has been stored together with 
its image data on the optical disk 20, it is read and used to 
automatically control the settings of the printer 2 for print- 
ing. This eliminates troublesome resetting of the printing 
conditions. Also, the color setting, e.g. tmt, is constandy 
maintained at optimum, preventing fault printing. 

The printer 2 is allowed to read and receive the image data 
dlrectiy from the optical disk 20 during the printing action. 
As die optical disk 20 is substituted for the frame memory 
11, the frame memory 11 itself will be omitted or its storage 
capacity will be decreased to minimum. 

As the optical disk 20 carries the printing information of 
the image data, it can be utilized on another printer, which 
is compatible with the printer 2 of the embodiment, for 
producing e.g. a predetermined number of prints with the 
optimum tint level. Accordingly, the system of the present 
invention is novel for producing still image prints. 

As set forth above, the image recording apparatus, image 
recording method, image playback method, recording 



30 



35 



40 



55 



60 



65 



medium, and management method according to the present 
invention allow still images of photograph or print to be 
stored and controlled with ease. TTie still image system of the 
present invention incorporating the above methods is thus 
advantageous over conventional still image systems for 
storing still images of photograph. 
What is claimed is: 

1. A playback apparatus for playing back image data 
stored in a recording medium which has an image file having 
a plurality of high resolution image files containing high 
resolution image data, at least one index file containing more 
than one low resolution image data produced from the high 
resolution image data, a management file containing man- 
agement data for displaying the high resolution image files 
specified by their respective low resolution image data, and 
a management data table containing location data for iden- 
tifying relative recording locations of the image file and the 
management file on the recording medium based on record- 
ing units of the recording medium, comprising: 

a playback means for retrieving the image file from the 
recording medium and playing back the image data in 
the image file; 

a display means for displaying images of the image data 
played back by the playback means; and 

a controller means for retrieving a single one of the at 
least one index file from the recording medium by 
referring to the management data in the management 
file and the location data in the management data table 
and controlling the playback means so that the more 
than one low resolution image data in the retrieved 
single index file is displayed on the display means. 

2. A playback apparatus according to claim 1, wherein the 
controller means includes a memory means for saving data 
of the management file and the management data table, and 
the controller means is arranged responsive to the data of the 
management file and the management data table in the 
memory means for directing the playback means to play 
back the image file. 

3. Aplayback apparatus according to claim 1, wherein the 
playback means includes a decoding means for decoding the 
image data of the image file. 

4. A playback apparatus according to claim 2, wherein: 
the recording medium has a multi-level directory structure 

comprising a directory and subdirectories provided in a 

lower level than the directory; 
the management file comprises a first management file 

allocated in the directory and a second management file 

allocated in each subdirectory; and 
the single one of the at least one index file comprises a 

first index file allocated in the directory and a second 

index file allocated in the subdirectory. 

5. Aplayback apparatus according to claim 4, wherein the 
controller means is arranged to control the playback means 
for producing on the display means a first screen display of 
a specific number of the low resolution image data retained 
in the first index file with reference to the data of the first 
management file and the management data table saved in the 
memory means, and for producing on the display means a 
second screen display of a given number of the low reso- 
lution image data retained in the second index file with 
reference to the data of the second management file and the 
management data table saved in the memory means. 

6. A playback apparatus according to claim 5, wherein: 
the first screen display is composed of the specific number 

of the low resolution image data indicating the subdi- 
rectories leveled lower than the directory; and 
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the second screen display is composed of the given 
number of the low resolution image data indicating aU 
the image files in the subdirectories. 

7. A playback apparatus for playing back image da ta 
stnreri'^T^r'fl recnrfjin g medium wDich has an im^e&l e 
ynnsistin g of a plurality of high resolution iniageSK s 
c ontaining high resolution image data and atJeast one inde x 
fi le containing a predeterminet^ nup iber nf low resolution 
i mage data produced from the high resolution image data, a 
manag e men t file co nygaing managemgnt data for disglaving 
t hT^^ resoKfpn imagTSles'^pe^fel bvlEeir respecti ve 
l ow resob ^*^"^ imaf^'* "^d ^ ^anagen^ enl data tablg. 
cpntaining location-data f mLidep ti fving^^Ge lative recoTd- 



ing locatio ns fff^Timagp^ filp. anH thp managftmpnt fi<P 

the r ecording medium on th^ e basis g f K:rnrding vm*g 
r ecording m eflinm^ comprising: 

^playback means for retrieving the image file from the 
recording medium and playing back the image data in 
the image file; 

a display means for displaying images of the image data 
played back by the playback means; and 

a controller means for retrieving the index file from the 
recording medium by referring to the management data 
in the management file and the location data in the 
management data table and controlling the playback 
means so that the predetermined number of the low 
resolution image data in the retrieved index file is 
displayed on the display means, the controller means 
including a memory means for saving data of the 
management file and management data table and is 
arranged responsive to the data of the management file 
and management data table in the memory means for 
directing the playback means to play back the image 
file; 

wherein: 

the recording medium has a multi-level directory structure 
comprising a directory and subdirectories provided in a 
lower level than the directory; 

the management file has a first management file allocated 
in the directory and a second management file allocated 
in each subdirectory; 

the index file has a first index file allocated in the directory 
and a second index file allocated in the subdirectory; 

the controller means is arranged to control the playback 
means for producing on the display means a first screen 
display of a specific number of the low resolution 
image data retained in the first index file with reference 
to the data of the first management file and the man- 
agement data table saved in the memory means, and for 
producing on the display means a second screen display 
of a given number of the low resolution image data 
retained in the second index file with reference to the 
data of the second management file and the manage- 
ment data table saved in the memory means; 

the first screen display is composed of the specific number 
of the low resolution image data indicating the subdi- 
rectories leveled lower than the directory; 
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the second screen display is composed of the given 
number of the low resolution image data indicating all go low resolution image data produced from the high resolution 



playing the given number of the low resolution image 
data in the second screen display, thus allowing the 
controller means to specify a subdirectory through 
examining the directory data units and the low resolu- 
tion image data in the first screen display and also, a 
high resolution image file through examining the image 
data units and the low resolution image data in the 
second screen display. 

8. A playback apparatus according to claim 7, wherein: 
each directory data unit of the plurality of directory data 

units contains a directory niunber indicative of a sub- 
directory; and 

each image data unit of the plurality of image data units 
contains an image number indicative of a high resolu- 
tion image file. 

9. A playback apparatus according to claim 8, wherein: 
the recording medium includes a first area for storing the 

image file and the management file, and a second area 
for storing the management data table; and 
the management data table comprises first management 
blocks for controlling the second area on the basis of 
units of management block differentiated bom the 
recording units, and second management blocks for 
controlling the location of the image file in the first area 
on the basis of the recording units for each directory or 
subdirectory, thus allowing the controller means to 
control the playback means for retrieving the specified 
high resolution image file through referring to data of 
the first and second management blocks. 

10. A playback apparatus according to claim 9 wherein the 
controller means is arranged to specify a second manage- 
ment block indicative of the directory with reference to the 
data of the first management blocks, and directs the playbadc 
means to retrieve the first index file through referring to data 
of the second management block indicative of the directory. 

11. A playback apparatus according to claim 9 wherein the 
controller means is arranged to specify a second manage- 
ment block indicative of the directory with reference to the 
data of the first management blocks, also specify a second 
management block indicative of the specified subdirectory 
with reference to data of the second management block 
indicative of the directory, and directs the playback means to 
retrieve the second index file in the subdirectory through 
referring to data of the second management block indicative 
of the subdirectory. 

12. Aplayback apparatus according to claim 9 wherein the 
controller means is arranged to specify a second manage- 
ment block indicative of the directory with reference to the 
data of the first management blocks, also specify a second 
management block indicative of the specified subdirectory 
with reference to data of the second management block 
indicative of the directory, and directs the playback means to 
retrieve the specified high resolution image file through 
referring to data of the second management block indicative 
of the subdirectory. 

13. A method of playing back image data stored in a 
recording medium which has an image file having a plurality 
of high resolution image files containing high resolution 
image data, at least one index file containing more than one 



the image files in the subdirectories; 

the first management file contains a plurality of directory 
data units arranged corresponding to the order of dis- 
playing the specific number of the low resolution image 
data in the first screen display; and 

the second management file contains a plurality of image 
data units arranged corresponding to the order of dis- 



image data, a management file containing management data 
for displaying the high resolution image files ^ecified by 
their respective low resolution image data, and a manage- 
ment data table containing location data for identifying 
relative recording locations of the image file and the man- 
agement file on the recording medium based on recording 
units of the recording medixmi, comprising the steps of: 
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(a) retrieving a single one of the at least one index file 
firom the recording medi\im through referring to the 
management data of the management file and the 
location data of the management data table; and 

(b) playing back the single index file retrieved at the step 5 
(a) so that the more than one low resolution image data 

in the single index file is displayed on a display means. 

14. A playback method according to claim 13, further 
comprising a step of saving the data of the management file 
and the management data table in a memory means other 
than the recording medium so that in the step (b), the single 
index file is played back by means of the data of the 
management file and the management data table saved in the 
memory. 

15. A playback method according to claim 13, further 
comprising a step of decoding the low resolution image data 
in the single one of the at least one index file. 

16. A playback method according to claim 14, wherein: 
the recording medium has a multi-level directory structure 

comprising a directory and subdirectories provided in a 

lower level than the directory; 20 
the management file comprises a first management file 

allocated in the directory and a second management file 

allocated in each subdirectory; and 
the single one of the at least one index file comprises a 

first index file allocated in the directory and a siecond ^ 

index file allocated in the subdirectory. 

17. A playback method according to claim 16, wherein the 
step (b) includes: 

producing on the display means a first screen display of a 
specific number of the low resolution image data 
retained in the first index file, with reference to the data 
of the first management file and the management data 
table saved in the memory means, and 

producing on the display means a second screen display 
of a given number of the low resolution image data 
retained in the second index file, with reference to the 
data of the second management file and the manage- 
ment data table saved in the memory means. 

18. A playback method according to claim 17, wherein: ^ 
the first screen display is composed of the specific number 

of the low resolution image data indicating the subdi- 
rectories leveled lower than the directory; and 
the second screen display is composed of the given 
number of the low resolution image data indicating all 45 
the image files in the subdirectories. 

19. A playback method of playing back image data stored 
in a recording medium which has an image file consisting of 
a plurality of high resolution image files containing high 
resolution image data and at least one index file containing 50 
a predetermined number of low resolution image data pro- 
duced from the high resolution image data, a management 
file containing management data for displaying the high 
resolution image files specified by their respective low 
resolution image data, and a management data table con- 55 
taining location data for identifying the relative recording 
locations of the image file and the management file on the 
recording medium on the basis of recording units of the 
recording medium, comprising the steps of: 

(a) retrieving the index file from the recording medium eo 
through referring to the management data of the man- 
agement file and the location data of the management 
data table; 

(b) playing back the index file retrieved at the step (a) so 
that the predetermined number of the low resolution 65 
image data in the index file is displayed on the display 
means; and 



(c) saving the data of the management file and manage- 
ment data table in a memory means other than the 
recording medium so that in the step (b), the index file 
is played back by means of the data of the management 
file and management data table saved in the memory; 

wherein: 

the recording medium has a multi-level directory structure 

comprising a directory and subdirectories provided in a 

lower level than the directory; 
the management file comprises a first management file 

allocated in the directory and a second management file 

allocated in each subdirectory; 
the index file comprises a first index file allocated in the 

directory and a second index file allocated in the 

subdirectory; 
the step (b) further includes the steps of: 

(i) producing on the display means a first screen display 
of a specific number of the low resolution image data 
retained in the first index file, with reference to the 
data of the first management file and the manage- 
ment data table saved in the memory means, the first 
screen display is composed of the specific number of 
the low resolution image data indicating the subdi- 
rectories leveled lower than the directory; and 

(ii) producing on the display means a second screen 
display of a given number of the low resolution 
image data retained in the second index file, with 
reference to the data of the second management file 
and the management data table saved in the memory 
means, the second screen display is composed of the 
given number of the low resolution image data 
indicating all the image files in the subdirectories; 
and 

while the first management file contains a plurality of 
directory data units arranged corresponding to the order 
of displaying the specific number of the low resolution 
image data in the first screen display, and the second 
management file contains a plurality of image data 
units arranged corresponding to the order of displaying 
the given number of the low resolution image data in 
the second screen display, the playback method further 
comprises the steps of: 

(d) specifying a subdirectory through examining the 
directory data units and the low resolution image data 
in the first screen display; and 

(e) specifying a high resolution image file through exam- 
ining the image data units and the low resolution image 
data in the second screen display. 

20. A playback method according to claim 19, wherein: 
each directory data unit of the plurality of directory data 

units contains a directory number indicative of a sub- 
directory; and 

eadi image data unit of the plurality of image data units 
contains an image number indicative of a high resolu- 
tion image file, 

21, A playback method according to claim 19, further 
comprising, while the recording medium includes a first area 
for storing the image file and the management file and a 
second area for storing the management data table, and the 
management data table comprises first management blocks 
for controlling the second area on the basis of units of 
management block differentiated from the recording units, 
and second management blocks for controlling the location 
of the image file in the first area on the basis of the recording 
units for each directory or subdirectory: 
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(f) retrieving the high resolution image file specified at the 
step (e) through referring to data of the first and second 
management blocks. 

22. A playback method according to claim 21, further 
comprising: 

specifying a second management block indicative of the 
directory with reference to the data of the first man- 
agement blocks, and as in the step (a), retrieving the 
first index file through referring to data of the second 
management block indicative of the directory. 

23. A playback method according to claim 21, further 
comprising: 

specifying a second management block indicative of the 
directory with reference to the data of the first man- 
agement blocks; and 

specifying a second management block indicative of the 
subdirectory specified at the step (d) with reference to 
data of the second management block indicative of the 
directory, and as in the step (a), retrieving the second 
index file in the subdirectory specified at the step (e) 
through referring to data of the second management 
block indicative of the subdirectory. 

24. A playback method according to claim 21, further 
comprising: 

specifying a second management block indicative of the 
directory with reference to the data of the first man- 
agement blocks; and 

specifying a second management block indicative of the 
subdirectory specified at the step (d) with reference to 



10 
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data of the second management block indicative of the 
directory, and as in the step (Q, retrieving the high 
resolution image file specified at the step (e) through 
referring to data of the second management block 
indicative of the subdirectory of the step (d). 

25. An apparatus for playing back pictures stored on a 
recording medium, the apparatus comprising: 

a controller that identifies a plurality of low resolution 
pictures to be retrieved from a recording medium; 

a playback device that retrieves the plurality of low 
resolution pictures identified by the controller; and a 
display device that simultaneously display all of the 
low resolution pictures retrieved by the playback 
device; ■. 

wherein the recording medium also stores a plurality of 
medium resolution pictures that correspond with the 
plurality of low resolution pictures, 

wherein the controller identifies a medium resolution 
picture that corresponds with a low resolution picture 
displayed on the display device when the low resolu- 
tion picture is selected, 

wherein the playback device retrieves the medium reso- 
lution picture identified by the controller, and 

wherein the display device display the medium resolution 
picture retrieved by the playback device. 
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